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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Wab  Depabtment,  Ordnance  Office, 

Washingtorij  October  i,  1896. 

SiB:  I  have  the  honor  to  submit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  during  the  fiscal  year  ended 
Jane  30, 1896,  with  such  remarks  and  recommendations  as  the  interests 
of  this  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  expenditures  of  the  Department  during  the 
year  were  as  follows,  viz : 

Amoont  in  the  Treasury  to  the  credit  of  the  appropriations  on  Jane  30, 
1896 $2,868,744.16 

Amount  in  the  Treasury  not  reported  to  the  credit  of  the  appropria- 
tions on  June  30, 1896 795.27 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 
andotherson  June  30, 1895 414,515.54 

Amount  of  appropriations  for  the  service  of  the  fiscal  year  ended  June 
30,1896 2,780,739.02 

Amounts  refunded  to  ordnance  appropriations  in  settling  accounts 

during  the  fiscal  year  ended  June  30, 1896 13,840.67 

Gross  amount  received  daring  the  fiscal  year  ended  June  30, 1896,  from 
sales  to  officers ;  from  rents ;  from  collections  from  troops  on  account 
of  losses  of  or  damage  to  ordnance  stores ;  from  Chicago^  Rock  Island 
and  Pacific  Railroad  Company ;  from  powder  and  projectiles  (pro- 
ceeds of  sales) ;  from  sales  of  condemned  stores ;  from  testing  machine, 
and  from  all  other  sources  not  before  mentioned 262, 360. 19 

Total 6,340,994.85 

Amount  of  expenditures  during  the  fiscal  year  ended  June  30,  1896, 

including  expenses  attending  sales  of  condemned  stores,  exchange 

of  powder,  etc 4,089,931.42 

Amount  deposited  in  Treasury  during  the  fiscal  year  ended  Jane  30, 

1896,  as  proceeds  of  sales  of  Government  property 9, 799. 22 

Amount  turned  into  the  surplus  fund  on  June  30,  1896 11, 499. 65 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 

and  others  on  June  30, 1896 -       425,003.77 

Amount  transferred  from  ordnance  appropriations  in  settling  accounts 

duringthe  fiscal  year  ended  June  30, 1896 13,916.51 

Amount  in  the  Treasury  not  reported  to  the  credit  of  appropriations 

on  June  30, 1896 747.42 

Amount  in  the  Treasury  to  the  credit  of  appropriations  on  June  30, 

1896 1,790,096.86 

Total ,.,,..,,,.,•,,,..    6,340,994,86 
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ARMING  AND  EQUIPPING  THE  MILITIA  OF  THE  UNITED   STATES. 

The  requisitions  from  the  different  States  for  ordnance  and  ordnance 
stores  have  been  filled  daring  the  year  to  the  extent  which  the  limited 
appropriation  for  arming  and  equipping  the  militia  woold  permit.  The 
insafflciency  of  this  appropriation  for  completely  arming  and  equipping 
the  militia  has  been  shown  by  urgent  applications  for  stores  which  could 
not  be  supplied  under  the  appropriation.  This  is  a  repetition  of  the 
experience  of  former  years,  and  attention  has  been  invited  to  it  in 
previous  reports. 

Three  recommendations  were  submitted  to  the  Secretary  of  War  in 
my  annual  report  of  last  year,  for  action  by  Congress,  to  improve  the 
armament  and  equipment  of  the  militia  without  increase  of  the  appro- 
priation for  this  purpose.  These  recommendations  were  approved  and 
submitted  to  Congress.    The  first  was  as  follows : 

Be  it  enacted  hy  the  Senate  and  JIauee  of  Bepresentatives  of  the  United  States  of  America 
in  Congresi  asiembled,  That  hereafter  ^hen  any  State,  Territory,  or  the  District  of 
Colombia  tams  in  to  the  War  Department  arrni^,  equipments,  or  other  military  sup- 
plies, nnder  instmctions  from  the  Secretary  of  War,  obsolete  or  nnserviceable,  which 
have  been  issued  by  said  Department  under  the  law  for  arming  and  equipping  the 
militia,  the  Secretary  of  War  will  cause  the  value  of  such  old  and  unserviceable  or 
obsolete  material  turned  in  to  be  determined,  and  will  report  its  value  from  time  to 
time  to  the  Secretary  of  the  Treasury,  who  is  directed  to  then  credit  to  the  appro- 
priation for  arming  and  equipping  the  militia  the  amounts  so  reported  to  him  by  the 
Secretary  of  War;  and' the  necessary  amount  is  hereby  appropriated  for  the  purpose. 
The  Secretary  of  War,  on  receiving  notification  from  the  Secretary  of  the  Treasury 
that  the  amounts  have  been  carried  to  the  appropriation  aforesaid,  will  credit  the 
reex>ective  States,  Territories,  or  District,  as  the  case  may  be,  with  the  amounts  to 
which  each  shall  be  entitled. 

1  respectfully  invite  your  attention  to  the  statement  made  in  my 
last  annual  report  of  the  advantages  which  would  accrue  firom  this 
law.  It  would  give  to  the  militia  some  valuable  service-pattern  sup- 
plies in  exchange  for  practically  useless  material  now  in  the  possession 
of  the  States,  and  it  is  desirable  that  the  possibility  that  State  troops 
might  some  time  be  called  into  actual  service  armed  and  equipped 
with  such  obsolete  and  practically  useless  supplies  should  be  avoided. 
It  is  not  known  that  Congress  took  any  action  in  regard  to  this  recom- 
mendation other  than  the  introduction  of  a  bill  (H.  B.  2781)  containing 
this  provision  in  the  House  and  its  reference  to  the  Committee  on  Mili- 
tary Affairs,  though  it  is  believed  that  this  provision  was  contained  in 
some  of  the  comprehensive  militia  bills  which  were  iutroduced  and  not 
passed. 

As  the  recommendation  is  still  before  Congress,  it  is  hoped  that  action 
thereon  may  be  taken  at  its  next  session. 

The  other  two  recommendations  are  contained  in  the  following  bill, 
which  was  introduced  in  both  Houses,  and  passed  by  the  Senate  March 
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18, 1896,  and  which  is  now  before  the  Hoase  Military  Oommittee,  and 
which  did  not  pass  the  Hoose.    The  bill  is  as  follows: 

A  BILL  aathorlElng  the  Secretary  of  War  to  Imho  Springfield  rifles  to  each  State  and  Territory  for 

the  Katiomal  Giuada  thereof,  in  exchange  for  other  rifles  now  held. 

Be  %i  enaoied  hy  the  Senale  and  House  of  Eepreeentatiree  of  the  United  States  of  Jmerioa 
in  Congress  assemhled.  That  the  Secretary  of  War  is  hereby  authorized  to  isfiue  to 
the  governors  of  the  several  States  and  Territories  snch  number  of  Springfield 
breech-loading  rifles,  caliber  forty-five  one-hundredths  of  an  inch,  as  are  now 
required  for  arming  all  of  the  regularly  organized,  armed,  and  equipped  militia 
(generally  known  as  the  National  Guard)  of  each  State  and  Territory  that  are  not 
already  supplied  with  this  arm :  Proffided,  That  each  State  or  Territory  be  required 
on  receipt  of  the  new  arms  to  turn  into  the  Ordnance  Department,  United  States 
Army  (without  receiving  any  money  credit  therefor),  all  the  arms  now  in  its  posses- 
sion, except  its  Springfield  rifles,  caliber  forty-five  one-hundredths  of  an  inch. 

Sec.  2.  That  each  State  and  Territory  shall  hereafter  make  an  annual  return  to 
the  Secretary  of  War  of  all  the  arms  issued  to  them  under  this  or  any  former  act  of 
Congress  as  provided  for  in  the  act  of  February,  eighteen  hundred  and  eighty-seven, 
making  a  permanent  annual  appropriation  for  arming  and  equipping  the  militia. 

Sxc.  3.  That  any  State  or  Territory  may,  in  addition  to  the  stores  and  supplies 
issued  under  the  provisions  of  this  act  and  the  act  of  February,  eighteen  hundred 
and  eighty-seven,  purchase  for  the  use  of  its  National  Guard  or  Reserve  Militia,  at 
regulation  prices  for  cash  at  place  of  sale,  such  stores  and  supplies  from  any  depart- 
ment of  the  Army  as,  in  the  opinion  of  the  Secretary  of  War,  can  be  spared. 

I  respeotfally  invite  your  attention  to  the  recommendations  in  my 
last  annual  report  for  the  enactment  of  the  provisions  contained  in 
sections  1  and  2  of  the  above  bill.  The  very  great  importance  of  these 
provisions  for  the  efficiency  of  our  National  Guard  is  now  so  well  known 
to  the  IN'ational  Guard  and  to  Congress  that  it  is  reasonable  to  sup- 
pose this  law  will  be  passed  by  Congress  at  its  next  session. 

While  section  3  is  relatively  of  less  value,  it  is  nevertheless  very 
important,  and  would  be  of  great  advantage  to  the  State  troops,  and 
no  objection  to  its  enactment  is  known. 

Begulations  now  require  that  the  stores  supplied  to  States  under  the 
law  for  arming  and  equipping  the  militia  shall  conform  to  the  arma- 
ment and  equipment  of  the  Begular  Army.  It  is  well  known  that  the 
limited  appropriation  is  sufficient  to  supply  only  a  small  x>ortion  of 
the  arms  and  equipments  required  by  some  of  the  States,  and  that  the 
remainder  is  obtained  with  appropriations  made  by  the  States  them- 
selves. The  States  desire  that  these  supplies  obtained  with  their 
own  appropriations  should  be  the  same  as  those  furnished  by  the  Gen- 
eral Government  and  those  used  by  the  Begular  Army,  and  it  is  of  the 
utmost  importance  for  military  reasons  that  they  should  be  the  same. 
It  is  unreasonable,  therefore,  that  the  General  Government  should 
refuse  to  sell  such  supplies,  and  yet  there  is  no  law  to  permit  it.  The 
result  is  that  the  States  are  not  generally  able  to  procure  uniform  arms 
and  equipments  with  their  own  appropriations,  although  this  Depart- 
ment has  uniformly  done  all  in  its  power  to  aid  them  in  accomplishing 
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this  by  famishing  patterns  and  drawings  and  specifications  for  manu- 
facture. There  should  be  added  to  this  section  3  a  clause  to  provide 
for  crediting  the  proceeds  of  such  sales  to  the  appropriations  to  which 
they  belong,  in  order  to  permit  the  departments  to  which  they  belong 
to  replace  therewith  the  supplies  sold. 

ROOK  ISLAND  ARSENAX. 

The  work  to  be  carried  on  in  the  various  departments  at  the  arsenal 
included  the  completion  of  fifty  3.2-inch  field-gun  carriages,  with  their 
limbers  complete,  twenty  6-inch  siege-gun  carriages,  and  twelve  7-inch 
howitzer  carriages. 

The  receipts  at  this  post  from  the  Army,  with  smaller  lots  from  the 
militia  and  sundry  persons,  consisted  of  780  lots,  weighing  about  550,000 
pounds,  and  the  issue  principally  to  the  Army  amounted  to  1,894  lots, 
aggregating  in  weight  1,300,000  pounds. 

The  water-supply  system  at  the  arsenal  has  been  increased  by  enlarg- 
ing the  pump  house  capacity  and  putting  in  practically  new  boilers, 
while  the  boiler  plant  at  Shop  0  has  been  renewed  by  the  addition  of 
two  water-tube  Webber  boilers  having  a  capacity  of  about  200  horse- 
power each. 

Additions  have  been  made  to  the  machinery  plant  of  three  engine 
lathes  and  two  drilling  machines,  while  the  machine  for  turning  the 
side  bars  of  saddletrees  is  partially  completed. 

The  improvements  of  the  dikes  about  the  island  and  water-power 
system  have  been  completed,  except  a  part  pertaining  to  the  Moline 
water-power  dam  wall,  on  which  work  is  progressing. 

The  erection  of  the  new  superstructure  of  the  Bock  Island  Bailroad 
bridge  and  the  alteration  of  masonry  piers  and  abutments  have  been  in 
progress,  and  it  is  exx>ected  that  they  wil]  be  completed,  so  far  as  the 
resumption  of  traffic  over  the  bridge  is  concerned,  about  the  1st  of 
December  next,  and  entirely  completed  about  one  month  later. 

The  attention  of  the  Secretary  of  War  and  of  Congress  has  been 
frequently  invited  to  the  fact  that  modern  field  and  siege  artillery  dif- 
fers so  completely  from  and  is  so  vastly  superior  in  power,  accuracy, 
and  rapidity  of  fire  to  the  artillery  of  these  classes  used  in  our  civil 
war  that  this  old  artillery  would  be  nearly  useless  in  any  future  war. 
In  fact,  the  siege  artillery  has  already  been  condemned  and  practically 
disposed  of,  and  there  is  none  of  it  on  hand. 

All  the  types  of  guns  and  carriages  for  this  new  field  and  siege  artil- 
lery have  been  completed,  manufactured,  tested,  and  adopted  (except 
that  some  modifications  and  improvements  are  still  in  progress);  our 
few  light  batteries  have  been  equipped  with  the  new  field  guns  and 
material,  and  some  of  these  have  also  been  issued  to  State  troops.  A 
large  number  of  field  guns  and  carriages  are  still  called  for  by  and 
required  for  State  troops;  but  it  is  most  important  that  we  should 
have  a  reserve  of  both  field  and  siege  artillery  for  issue  in  case  of  any 
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emergency  which  might  require  the  use  of  land  troops.    The  impor- 
tance of  this  can  not  be  overstated. 

The  discussion  of  this  subject  with  committees  of  Gongreiiis,  and  the 
action  of  such  committees  at  the  last  session  of  Congress,  show  that 
the  necessity  for  providing  this  artillery  was  appreciated. 

The  arsenal  designed  for  the  manufacture  of  the  carriages,  imple- 
ments, and  equipments,  and  harness  for  both  field  and  siege  artillery,  is 
the  Bock  Island  Arsenal.  It  is  the  one  that  is  best  suited  for  this 
work.  All  of  these  carriages  are  of  steel  and  are  of  new  types,  and 
the  requirements  admit  of  only  the  highest  excellence  in  the  character 
of  work  that  it  is  possible  to  obtain.  Ko  special  appropriation  for  the 
plant  for  these  manufactures  has  been  made,  and  the  only  provision  is 
that  of  the  machine  shop,  forging  shop,  and  foundry,  which  were  fitted 
up  with  the  plant  necessary  for  the  economical  erection  of  the  arsenal, 
and  the  addition  of  a  few  machines  of  special  importance  that  could  be 
added  with  fands  available  for  the  work  from  time  to  time.  This  pro- 
vision is  not  the  very  best  for  convenient  and  economical  work,  and 
even  when  crowded  unduly  its  utmost  limit  of  capacity  is  the  produc- 
tion of  about  50  field  steel  carriages  and  limbers,  50  caissons  and  lim- 
bers, 8  combined  battery  wagons  and  forges,  and  20  siege  carriages 
and  limbers  per  annum. 

The  arsenal  shop  specially  designed  for  the  manufacture  of  these 
carriages  is  the.  shop  east  of  and  adjacent  to  the  forging  shop  (known 
as  Shop  6).  It  is  proposed  to  install  power,  heating,  and  lighting  in 
this  shop,  and  at  the  present  time  enough  machines  to  rather  more  than 
double  the  capacity  or  output  per  annum,  and  to  arrange  for  more 
economical  and  convenient  work.  The  plans  embrace  also  the  installa- 
tion in  the  adjacent  wing  of  the  forging  shop  (Shop  E)  the  necessary 
increase  of  forging  plant,  which  constitutes  a  large  and  important  part 
of  this  work.  An  estimate  of  $75,875  for  this  purpose  is  included  in 
my  annual  estimates  for  this  year,  and,  as  is  indicated  by  what  has  been 
stated,  the  introduction  of  this  plant  is  deemed  of  the  utmost  impor- 
tance to  our  military  establishment. 

The  plans  contemplate  the  ultimate  addition  to  this  plant  of  all  the 
machines  that  the  Shop  G-  mentioned  can  accommodate,  for  use  in 
times  of  emergency,  and  it  is  believed  that  the  shop  has  suflicient 
capacity  when  so  utilized,  in  connection  with  such  work  as  could  still 
be  performed  In  the  general  machine  shop,  to  make  the  annual  output 
about  240  field  carriages,  360  caissons,  40  combined  battery  wagons 
and  forges,  30  traveling  carriages  and  limbers  for  the  5-inch  siege  gun, 
30  carriages  and  limbers  for  the  7-inch  siege  howitzer,  and  30  carriages 
for  the  7-inch  siege  mortar  per  annum. 

WATERVLIET  ARSENAL. 
8EACOA6T  GUN  FACTORY. 

Owing  to  the  insufliciency  of  available  funds  for  finishing  and 
assembling  guns,  work  at  the  Army  Gun  Factory  has  been  retarded 
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daring  the  past  year  and  a  number  of  the  employees  have  been  dis- 
charged. By  April  and  May  last  the  gnn  shop  was  running  at  only 
about  half  its  full  capacity.  Of  the  sum  of  $443,458,  submitted  by  the 
Department  in  its  annual  estimates  for  1896  for  finishing  and  assem- 
bling guns,  Congress  appropriated  only  $225,000,  or  about  one-half  the 
sum  needed  to  keep  the  shop  running  at  its  full  capacity.  However, 
the  output  at  the  Gun  Factory  during  the  past  year  has  been  as  follows : 
Ten  8-inch,  nine  10-inch,  and  nine  12-inch  guns  completely  assembled,and 
in  addition  a  number  of  guns  advanced  toward  completion,  making  a 
total  equivalent  of  about  thirteen  and  a  half  8-inch,  thirteen  and  one- 
third  10-inch,  and  ten  and  three-quarters  12-inch  guns.^  In  addition 
to  these  heavy  guns  there  have  been  completed  ten  5-inch  siege  rifles, 
ten  7-inch  siege  howitzers,  and  ten  3.6-inch  field  mortars;  also  six 
7-inch  siege  mortars  have  been  nearly  completed;  three  3.2-inch  rifles 
have  been  converted  to  rapid-fire  guns  by  relining  and  fitting  with  the 
Dashiell,  Fletcher,  and  Seabury  breech  mechanisms,  respectively.  A 
Gerdom  3.2-inch  rapid-fire  gun  has  also  been  manufactured.  Consider- 
able other, work  in  the  nature  of  alterations  and  repairs  has  been 
accomplished  during  the  year. 

The  equipment  of  the  south  wing  for  the  manufacture  of  16-inch 
guns  will  be  finished  before  the  expiration  of  the  present  calendar  year, 
all  of  the  machinery  having  now  been  delivered  and  erected.  The  back- 
rest bearings  and  boring-bar  rest  bearings  for  the  four  16-inch  gun  lathes 
are  now  being  finished,  bored,  and  turned  in  place.  Work  on  the  shaft- 
ing And  belting  of  these  lathes  is  nearing  completion.  Throughout  this 
plant  the  necessary  number  of  friction  clutches  has  been  provided,  so 
that  the  whole  or  any  part  of  it  may  be  thrown  out  of  connection  if 
desired.  The  interior  cylinder  of  the  jacket-heating  furnace  has  recently 
been  replaced  by  a  new  one,  after  being  subjected  to  a  continuous  serv- 
ice for  about  five  years.  Designs  and  estimates  have  been  prepared  for 
a  new  heating  furnace  for  shrinkage  purposes,  to  be  operated  by  means 
of  oil  gas.  This  furnace  will  be  of  such  proportions  as  to  admit  of  heat- 
ing and  handling  the  largest  forgings  for  16-inch  guns,  and  promises 
good  results.  An  estimate  for  its  construction  is  included  in  the  annual 
estimates  submitted  by  the  Department.  The  new  skeleton  reamer 
heads  referred  to  in  my  last  annual  report  have  been  subjected  to  trial 
and  proved  to  be  a  complete  success.  All  the  important  gauges  and 
templets  required  to  secure  uniformity  in  the  parts  of  breech  mechanism 
of  different  guns,  and  interchangeability  of  such  parts,  have  been 
completed. 

FIELD   AND  SIBGE   OUN  FACTORY. 

In  addition  to  the  large  factory  for  finishing  and  assembling  seacoast 
guns,  there  is  at  this  arsenal  an  excellent  small  shop,  made  by  the 

^  The  total  number  of  seacoast  guns  completed  at  the  Gun  Factory  since  the  com- 
pletion of  the  first  wing  of  the  factory  and  the  commencement  of  work  therein,  1891, 
is  forty  8-inch,  forty-one  10-inch,  and  twenty-ono  12-iuch. 
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ntilization  of  a  gnn-carriage  timber  shed  (one  of  the  buildings  of  the  old 
establishment)  for  the  mannfacture  of  field  and  siege  guns.  It  is  prop- 
erly equipped  with  a  heating  farnace  and  shrinkage  pit  and  a  few 
machines  sufficient  for  the  manufieMiture  of  50  field  guns  per  annum. 
The  shop  has  sufficient  room  for  enough  additional  machines  for 
increasing  its  capacity  to  about  three  times  the  present  capacity.  In 
view  of  the  imperative  necessity  for  providing  our  military  establish- 
ments with  a  limited  number  of  modern  field  and  siege  guns  for  imme- 
diate use  in  case  of  emergency,  I  know  of  nothing  in  connection  with 
the  operations  of  the  Ordnance  Deiiartment  of  greater  importance  than 
the  increase  of  the  capacity  of  this  shop,  and  an  estimate  of  $48,000 
for  the  purchase  of  the  necessary  machines  and  fixtures  for  this  increase 
of  capacity  is  submitted  in  my  annual  estimate  this  year. 

WATER  POWER. 

The  new  water-power  plant  described  in  my  last  annual  report  was 
finished  last  autumn,  and  has  since  been  in  succeasftil  operation.  It 
became  necessary  to  operate  this  x)ower  plant  during  the  greater  part 
of  last  winter  from  the  gun  shop  by  means  of  electricity,  in  order  to 
run  the  lower  shops  and  the  water-supply  pump,  as  the  water  was  with- 
drawn from  the  Erie  Canal  for  a  considerable  time  by  the  State  authori- 
ties for  the  purpose  of  surveys  and  repairs.  Under  such  circumstances 
it  is  found  to  be  more  economical  to  run  the  lower  shops  and  the  pump- 
ing station  electrically  from  the  gun  shop  than  to  employ  the  existing 
independent  steam-power  plant  for  this  purpose.  On  two  different 
occasions  during  the  past  winter,  owing  to  pressure  which  caused  back 
water  to  rise  several  feet  above  the  basement  floor,  on  which  the  tur- 
bines are  located,  a  complete  stoppage  of  the  water  power  resulted  for 
about  a  week  in  each  case,  during  which  time  the  lower  shops  were 
run  entirely  by  electricity  from  the  gun  shop.  These  incidents  illus- 
trate the  wisdom  of  the  provision  made  originally  in  installing  the 
electric-light  and  power  plant  so  as  to  run  one  of  the  generators  at  the 
lower  station  as  a  motor,  with  current  supplied  from  the  station  iu 
the  gun  shop.  The  motor  capacity  of  this  generator  is  about  55 
horsepower.  The  requirements  were,  however,  on  several  occasions 
considerably  in  excess  of  this,  especially  on  account  of  the  increased 
demand  for  water  supply,  so  that  it  became  necessary  to  make  arrange- 
ments whereby  the  second  generator  in  the  lower  station  could  also  be 
operated  as  a  motor  simultaneously  with  the  other.  The  electric  light 
and  x)ower  plant  after  another  year's  trial  lias  given  very  gratifying 
results. 

WATER  SUPPLY. 

The  new  water  tower,  with  its  equipment  and  the  necessary  connec- 
tions, has  been  completed  to  the  extent  of  the  appropriations,  and  has 
been  in  operation  for  several  months.  An  independent  and  satisfactory 
supply  of  water  for  the  operation  of  the  shops,  and  to  a  limited  extent 
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for  fire  protection,  has  been  thus  established.  There  still  remains  the 
necessity  for  creating  a  sabdivision  of  the  existing  water  system  so  as 
to  supply  quarters,  offices,  etc.,  with  pure  water  suitable  for  drinking 
purposes.  This  can  be  accomplished  by  supplementing  the  system  of 
distributing  pipes  at  the  post  with  a  5-inch  main  and  by  procuring 
a  new  tank  for  the  water  tower  to  contain  doubly  filtered  water  for 
domestic  purposes.  The  prox>osed  system  for  fire  protection  at  this 
X)Ost  has  been  inaugurated  during  the  present  year,  but  the  sum  appro- 
priated was  only  sufficient  to  procure  a  few  of  the  most  needed  appli- 
ances, such  as  steam  fire  engine,  two  hose  carts,  1,200  feet  of  2^-inch 
cotton  fire  hose,  and  the  installation  of  an  electric  fire-alarm  system. 
These  arrangements  will  still  require  for  their  completion  a  ladder 
truck,  stationary  hose  racks  in  the  shops,  stationary  ladders  for  access  to 
the  roofs  of  the  gun  shops,  an  extension  of  the  distributing  main  around 
the  south  wing  of  the  gun  shop,  and  an  increased  number  of  hydrants. 

Goal-storage  bins  have  been  erected  during  the  past  year  west  of  the 
boiler  house  of  the  gun  shop.  The  foundation  of  the  coal  bins  is  of  con- 
crete, and  the  superstructure  is  a  combined  construction  of  iron  and 
wood,  insuring  great  rigidity  and  endurance,  and  reducing  the  cost  for 
maintenance  to  a  minimum.  The  coal-storage  capacity  of  the  gun  fac- 
tory is  about  3,000  tons — namely,  1,500  tons  in  coal-storage  bins,  and 
1,500  tons  between  and  beneath  the  trestles  of  the  bins. 

The  condition  of  the  masonry  of  the  sea  walls  and  the  culvert  at  the 
north  end  of  the  Arsenal  grounds  is  such  as  to  urgently  require  exten- 
sive repairs  at  this  time. 

WATERTOWN  ARSENAL. 
8BACOAST  GUN-CARRIAGB  FACTORY. 

The  gun-carriage  work  at  this  post  has  progressed  satisfactorily  dur- 
ing the  year,  the  output  being  six  barbette  carriages,  f.  p.  for  15-inch 
S.  B.  gun;  four  barbette  carriages  for  10-inch  B.  L.  rifle;  one  barbette 
carriage  for  12-inch  B.  L.  rifle;  five  disappearing  carriages  for  8-inch 
B.L.  rifle;  one  disappearing  carriage  for  10-inch  B.L.  rifle;  two  gun -lift 
carriages  for  12-inch  B.  L.  rifle,  all  completed.  In  addition,  considerable 
work  has  been  done  on  six  12-inch  spring-return  mortar  carriages;  six 
7-inch  siege-mortar  carriages  and  platforms;  three  12-inch  gun-lift  car- 
riages to  be  altered  to  nondisappearing  barbette  carriages;  two  15-inch 
front-pintle  carriages  altered  to  new  model,  and  five  10-inch  disappear- 
ing carriages.  Besides  this  work,  a  large  number  of  spare  parts  and 
implement  for  carriages,  articles  for  mechanical  maneuvers,  and  sev- 
eral thousand  cast-iron  projectiles  of  all  calibers  have  been  manufac- 
tured. The  construction  of  12-inch  disappearing  carriages  at  this  post 
has  necessitated  the  purchase  of  a  larger  planer  than  any  heretofore 
contemplated,  and  a  contract  has  been  awarded  for  an  iron  planer  12 
feet  by  10  feet  by  25  feet,  which  will  be  set  up  in  the  erecting  shop,  as 
the  other  shops  are  too  narrow  for  it. 
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With  the  increased  quantity  of  work  done  at  this  post  it  is  found 
that  the  foundry  has  not  the  capacity  required.  Under  recent  appro- 
priations the  facilities  for  carriage  manufacture  have  been  increased  by 
an  additional  boiler  plant  and  engine.  This  will  give  sufficient  boiler 
capacity  to  run  all  the  engines,  supply  the  steam  heating  arrangements, 
and  run  a  75-horsepower  dynamo.  It  is  also  contemplated  to  equip 
one  of  the  large  cranes  in  the  erecting  shop  now  operated  by  hand  power 
with  electric  power  as  soon  as  the  electric  plant  can  be  installed. 

It  is  proposed  to  remove  the  open  blacksmith  shop  to  the  cellar  of 
the  machine  shop,  where  it  will  not  accumulate  dirt,  and  where  the 
belts  will  not  be  so  quickly  destroyed.  A  small  engine  of  about 
15-horsepower  will  be  all  the  power  then  required  for  the  blacksmith 
shop  to  run  the  shears  and  bolt  machine,  and  these  will  only  run  at 
intervals,  not  amounting  to  a  month  in  the  whole  year.  Then,  by  dis- 
pensing with  the  present  wire-rope  transmission,  a  considerable  saving 
in  horsepower  will  be  effected. 

It  is  very  necessary  that  proper  storage  should  be  provided  for  the 
seacoast  carriages  after  their  completion  and  before  they  are  shipi)ed 
to  their  final  destination.  At  present  the  only  method  available  is  to 
place  the  carriages  in  the  open  air,  near  the  arsenal  railway  track,  and 
to  provide  expensive  and  ineffectual  protection  from  the  weather  with 
canvas  and  board  covers.  This  method  also  involves  great  expense  in 
unloading  and  loading  the  carriages.  A  building  for  this  purpose  was 
included  in  the  original  design  for  the  seacoast  gun-carriage  factory. 
There  is  no  building  at  the  arsenal  of  such  construction  and  capacity 
as  to  admit  of  its  utilization  for  this  purpose.  It  is  necessary  that  it 
should  be  adjacent  to  the  setting-up  shop  and  provided  with  a  railway 
track  between  it  and  the  setting-up  shop,  and  should  also  be  provided 
with  a  crane  for  the  economical  handling  of  the  carriages.  An  estimate 
for  this  necessary  and  important  purpose  is  included  in  my  annual 
estimate  for  this  year. 

With  regard  to  the  care  to  be  exercised  in  the  erection  of  these 
modem  seacoast  carriages  in  their  emplacements,  the  commanding 
officer  of  the  Watertown  Arsenal  states  in  his  report  as  follows: 

With  gun  carriages  of  such  complicated  and  nicely  adjusted  pieces  of  mechanism 
great  care  has  to  be  taken  in  their  erection  to  have  all  of  the  parts  work  accurately 
and  smoothly  together,  and  this  is  particularly  true  of  the  disappearing  carriages. 
Equally  great  care  should  be  taken  in  their  transportation  and  erection  in  their 
emplacements.  This  latter  work  should  not  be  intrusted  to  unskilled  labor  with 
extemporized  implements.  The  carriages  need  be  erected  properly  at  first  by 
skilled  mechanics  familiar  with  the  designs  of  the  carriages  and  aocustomed  to 
their  erection  and  adjustment.  If  such  men  are  not  available  at  the  forts,  the 
Department  should  maintain  a  force  at  this  arsenal  or  elsewhere  for  this  purpose; 
and  as  the  gun  platforms  are  liable  to  settle  under  the  heavy  weights  imposed  upon 
them,  the  carriages  should  be  releveled  from  time  to  time  until  they  have  assumed 
a  permanent  level.  I  have  thought  it  proper  to  mention  this  subject  in  this  connec- 
tion, for,  no  matter  how  good  the  design  or  workmanship,  defective  mounting  will 
not  give  satisfactory  results. 
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OFFICE,  HOSPITAL,  AND  QUARTERS. 

A  suitable  office  and  adiniiiistration  bailding  is  most  urgently 
demanded  at  this  arsenal.  The  lack  of  office  facilities  and  a  drafting 
room  has  cost  vexations  and  expensive  delays  in  the  work.  The  pres- 
ent office  was  bailt  in  1817,  and  is  a  small  bailding,  containing  only 
fonr  small  rooms,  adapted  to  the  wants  of  the  small  arsenal  that  was 
built  at  that  time.  The  officers,  clerks,  and  drafting  department  are 
all  crowded  into  this  small  space,  without  proper  facilities  for  perform- 
ing their  duties,  and  especially  it  is  impossible  to  make  provision  for 
arranging  and  filing  the  valuable  drawings,  so  as  to  admit  of  their 
examination  and  use.    The  same  reninrk  applies  to  the  arsenal  records. 

The  arsenal  has  no  hospital,  except  a  wooden  cottage  in  a  distant 
part  of  the  grounds,  so  old  and  dilapidated  as  to  make  its  further 
preservation  difficult. 

The  officers'  quarters  were  built  as  a  part  of  the  old  establishment  at 
the  same  time  as  the  office.  They  are  badly  situated  in  connection 
with  the  new  establishment,  are  old,  and  their  maintenance  is  expensive. 
One  of  them  occupies  the  most  desirable  site  for  the  new  office.  The 
most  desirable  plan  is  to  alter  and  fit  up  one  of  these  buUdings  for  the 
new  office,  to  alter  and  fit  up  the  other  for  a  hospital,  and  to  build  two 
new  modem  buildings  in  a  suitable  situation  for  officers'  quarters.  An 
estimate  for  this  purpose  has  been  included  in  my  annual  estimates 
last  year  and  this  year. 

TESTING  DEPARTMENT. 

In  addition  to  the  large  number  of  tests  made  for  private  parties,  the 
cost  of  which  is  paid  by  the  parties  for  whom  the  tests  are  made,  "inves- 
tigation tests"  are  in  progress,  having  in  view  the  improvement  of 
many  important  materials  used  in  engineering,  architecture,  and 
mechanical  constructions.  There  has  also  been  much  important  work 
done  in  this  department  during  the  year  which  applies  directly  to  the 
constructions  of  the  Ordnance  Department,  especially  in  connection 
with  seacoast  gun  and  carriage  construction. 

Some  of  the  more  important  of  these  include  tests  of  specimens  from 
forgings  for  cannon,  specimens  firom  receivers  for  small  arms,  specimens 
of  cast  iron  from  the  arsenal  foundry  for  metal  to  be  used  in  shot  and 
sheU  and  gun  carriages,  of  pig  iron  purchased,  or  samples  on  which 
bids  for  supplies  are  received;  of  the  bronze  composition  used  for  load- 
ing trays,  breech  plates,  etc.,  for  cannon,  and  steel  samples  repre- 
senting the  material  for  the  Bock  Island  bridge.  Helical  springs  for 
gun  and  mortar  carriages  have  been  examined  and  proved,  and  proof 
stresses  have  been  applied  to  piston  rods,  suspension  rods,  etc.,  for  gun 
carriages.  Experiments  have  also  been  made  to  determine  the  resist- 
ance of  banded  shot  and  shell  through  the  bore  of  guns  of  different  cali- 
ber. These  experiments  have  included  the  3.2-inch  field  gun,  5inch 
siege  rifle,7-inch  howitzer,  and  8- inch  and  10-inch  seacoast  guns.    As  the 
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condition  of  the  surface  of  the  bore  exerts  a  considerable  inflnenee  on 
the  Motional  resistance  of  the  band  of  a  projectile,  in  these  experiments 
observations  were  made  with  gun  intentionally  fouled  by  firing  three 
rounds  with  blank  cartridges,  and  an  enormous  increase  in  frictional 
resistance  was  ascertained  to  be  the  result.  With  bands  of  modified 
form  and  dimensions,  the  place  at  which  the  maximum  resistance  waB 
attained  was  different  from  that  with  the  ordinary  type  of  band.  The 
rate  of  speed  of  the  projectiles  was  necessarily  a  low  one,  but  taken 
over  such  limits  as  the  testing  machine  x>ennitted,  it  was  found  that 
the  frictional  resistance  increased  with  the  speed.  Much  valuable 
information  has  also  been  obtained  with  regard  to  the  initial  compres- 
sion of  copper  cylinders,  for  use  with  the  pressure  gauges  employed  for 
cannon,  the  object  being  to  approximate  more  nearly  than  by  the  ordi- 
nary ox>eration  of  the  testing  machine  the  rapid  application  of  pressure 
that  actually  occurs  in  the  gun.  The  results  have  confirmed  what  had 
already  apx>eared  in  the  testing  machine,  that  the  total  compression  set 
of  a  copper  cylinder  depends  much  upon  the  interval  of  time  of  com- 
pression; the  shorter  the  time,  the  less  the  total  set  to  the  cylinder. 
These  results  were  most  pronounced  in  examples  with  uncompressed 
copx>ers  and  with  cylinders  intended  for  the  small-arms  pressure  gauges, 
from  which  it  would  appear  that  lower  indicated  powder  pressures 
should  be  expected  from  uncompressed  coppers  than  from  those  ini- 
tially compressed  before  firing;  and  this  deduction  is  confirmed  by 
experience  at  the  Proving  Ground. 

SPRINGFIEIiD  ARMORY. 

The  manufacture  of  new  arms  during  the  year  ended  June  30, 1896, 
comprised  10,535  magazine  rifies,  7,111  magazine  carbines,  and  404  cadet 
rifles,  caliber  .30;  and  1,800  Springfield  rifies,  caliber  .45,  were  altered 
to  cadet  rifles,  model  1884.  The  daily  output  of  the  armory  is  now  120 
magazine  rifles  or  carbines,  and  as  they  are  to  be  made  in  the  propor- 
tion of  5  to  1,  the  shops  will  be  run  on  carbines  during  two  months  in 
each  fiscal  year.  The  buildings  used  as  shops  are  not  occupied  with 
machinery  to  their  f uU  capacity.  With  the  machines  and  tools  now  in  use 
125  arms  can  be  turned  out  in  a  day  of  eight  hours.  The  buildings  now 
occupied  can  be  arranged  to  produce  200  arms  per  day,  and  additional 
estimates  have  been  prepared,  by  using  other  available  buildings,  to 
produce  300  or  320  arms  per  day,  and  on  the  last  basis,  by  working  two 
gangs  ten  hours  each,  to  produce  500  arms  per  day  of  twenty-four 
hours.  The  changes  made  last  year  in  the  operations  for  the  manufac- 
ture of  the  diflTerent  parts  of  the  magazine  arm  have  given  satisfactory 
results,  and  the  new  methods  have  been  extended. 

The  standing  instructions  to  the  commanding  officer  of  the  armory 
to  examine  and  rei)ort  upon  new  inventions  in  magazine  small  arms 
which  may  be  presented  have  not  resulted  in  any  developments  during 
the  year. 
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Under  appropriations  made.  Federal  street^  owned  by  the  United 
States,  has  been  macadamized  aboat  two- thirds  of  the  length,  and  esti- 
mates are  submitted  for  funds  to  complete  it,  and  also  to  macadamize  the 
portion  of  Byers  street  that  is  owned  by  the  Government.  These  streets 
are  used  as  highways  in  the  city  of  Springfield,  and  are  too  extensive 
to  be  kept  in  order  from  the  usual  annual  allotments  for  buildings  and 
grounds,  and  as  the  city  improves  its  streets,  attention  is  demanded  to 
those  owned  by  the  Government. 

One  of  the  two  new  sets  of  quarters  for  officers  remains  uncompleted 
by  reason  of  lack  of  available  funds.  The  two  sets  of  quarters  for  non- 
commissioned officers  referred  to  in  the  last  annual  report  have  been 
fitted  up  and  occupied;  the  old  frame  building  in  rear  of  the  hospital 
has  been  removed,  and  the  small  set  of  brick  quarters  near  this  last  has 
also  been  moved  and  placed  in  line  with  the  brick  set  moved  the  pre- 
vious year. 

FRANKPORD  ARSENAL.. 

The  resources  of  this  arsenal  were  fully  employed  during  the  past 
year  in  the  manufacttlre  of  small-arm  and  field-artillery  ammunition 
and  other  usual  products,  chiefiy  cannon  primers,  sights  for  cannon, 
and  inspecting  instruments.  The  output  of  .30-caliber  ammunition 
comprised  about  5,067,000  ball  and  1,207,000  blank  cartridges,  showing 
a  considerable  increase  over  the  preceding  year,  but  scarcely  more 
than  enough  for  the  current  needs  of  the  service.  During  the  present 
year  it  is  expected  that  a  small  reserve  supply  of  this  ammunition  can 
be  accumulated.  A  number  of  new  and  improved  machines  for  car- 
tridge manufacture  have  been  made  or  purchased,  increasing  the 
capacity  of  the  plant  and  cheapening  the  processes.  At  present  the 
product  is  limited  to  about  23,000  rounds  of  .30-caliber  ammunition 
with  a  proportion  of  other  cartridges  (principally  for  the  .45-caliber 
Springfield  rifle  and  carbine,  and  the  .38  and  .45  caliber  revolvers)  not 
exceeding  8,000  rounds  per  diem.  By  the  end  of  the  present  fiscal 
year  it  is  expected  to  attain  a  daily  output  of  50,000  rounds,  including 
blanks  for  all  calibers,  and  the  manufacture  of  •30-caliber  baU  car- 
tridges may  be  increased  to  30,000  per  diem.  A  part  of  the  plant  is 
maintained  for  the  manufacture  of  .45-caliber  ammunition  to  a  limited 
extent  yearly,  with  the  object  of  keeping  a  reserve  on  hand  for  the 
.45-caliber  Springfield  rifle  and  carbine. 

The  plant  for  manufacture  of  field-artillery  ammunition  has  been 
improved,  more  particularly  with  reference  to  drawn  cartridge  cases 
for  fixed  ammunition  in  field  guns.  The  output  of  this  plant  for  the 
past  year  has  comprised  a  number  of  drawn  brass  cases  for  the  1.65-inch 
mountain  and  3.2-inch  field  guns,  shell  and  canister  for  the  mountain 
gun,  canister  and  shrapnel  for  the  3.2-inch  gun,  and  shrapnel  for  the 
3.6-inch  gun  and  mortar,  besides  the  combination  time  and  percussion 
fuses  for  the  shrapnel  and  a  quantity  of  base  or  point  percussion  fuses 
for  shell*    Sample  5  and  7  inch  shrapnel,  to  establish  patterns  for 
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ftitnre  manufacture^  were  made  at  Frankford  Arsenal  and  satisfactorily 
tested  at  the  Proving  Ground.  Descriptive  reports,  with  drawings  of 
these  shrapnel  and  of  the  shrapnel  of  the  3.2-inch  and  3.6-inch  caliber, 
prepared  at  Frankford  Arsenal,  are  appended. 

The  chemical  laboratory  at  Frankford  Arsenal  has  been  in  constant 
use  for  the  examination  and  test  of  smokeless  powders  received  under 
contracts,  and  for  tests  of  samples  received  by  the  Department.  The 
results,  other  than  those  relating  to  the  chemical  analysis  of  x)owder8, 
which  are  not  published,  are  given  in  the  appended  report  of  M%jor 
Pitman,  in  charge  of  the  laboratory  during  the  year. 

CABTRIDGE   FACTORY    8HOPS    AND    SHOPS    FOR   THE    MANUFACTURE    OF   FIELD   AND 

SIEGE  ARTILLERY  AMMUNITION. 

I  most  earnestly  invite  your  attention  to  the  obvious  and  important 
necessity  for  increasing  the  capacity  of  this  arsenal  for  the  manufac- 
ture of  metallic  ammunition  for  both  small-arm  and  field  artillery. 

When  the  manufeMsture  of  metallic  small-arm  ammunition  was  inau- 
gnrated  by  the  United  States  Ordnance  Department  at  this  arsenal  in 
1864,  a  suitable  and  most  excellent  building  for  this  purpose  was  com- 
menced, and  about  completed  in  1866.  The  building  still  requires  some 
interior  finish  and  the  addition  of  the  necessary  x>ower,  including  a 
chimney  stack,  a  boiler  house  and  plant,  and  shafting  and  other  shop 
fixtures.    This  building  has  never  been  utilized. 

All  of  the  important  operations  of  this  arsenal  and  the  nice  and 
costly  machines  employed  thereon  are  still  in  the  several  small 
detached  one-story  brick  buildings,  erected  for  and  suitable  for  the 
manufacture  of  paper  cartridges  in  1818,  and  a  small  modem  brick 
machine  shop  and  temporary  wooden  buildings,  added  to  the  arsenal 
in  haste  during  the  pressure  of  manufactures  during  our  civil  war. 
The  buildings  are  not  suited  to  the  work,  are  so  old  as  to  involve 
undue  expense  for  their  maintenance,  and  are  not  adapted  to  the  best 
and  most  economical  management  of  the  work.  Their  capacity  is 
barely  sufficient  for  providing  for  the  current  wants  of  our  Army  and 
militia,  and,  although  they  are  unduly  crowded,  it  is  impossible  to  pro- 
vide for  the  accumulation  of  a  reserve  supply  of  this  most  important 
ammunition.  This  reserve  supply  would  be  sorely  needed,  and  the 
lack  of  it  would  be  the  first  felt  in  case  of  any  emergency  requiring 
the  increase  of  our  military  establishment. 

The  proiK>8ed  utilization  of  the  new  building  mentioned  above  would 
famish  space  for  an  increase  of  the  product  of  small-arm  cartridges  to 
about  four  times  the  present  capacity  of  the  arsenal,  and  would  provide 
for  more  economical  work. 

It  would  also  leave  sufficient  space  in  so  much  of  the  present  shops 
as  would  be  retained  for  the  manufacture  of  the  ammunition  required 
for  modem  field  and  siege  artillery. 

An  estimate  of  about  $53,000  for  the  utilization  of  this  building,  and 
the  other  improvements  described  above,  has  been  included  in  my  annual 


16  REPORT  OP  THE  CHIEF  OF  ORDNANCE. 

estimates  for  several  years.  I  regret  that  Congress  has  deferred  action 
on  this  estimate  &om  year  to  year,  and  it  is  hoped  that  action  thereon 
may  be  obtained  from  Congress  at  its  next  session.  The  estimate  this 
year  is  increased  to  $65,310  in  order  to  provide  a  portion  of  the  new 
machines  that  would  be  necessary  for  the  increase  of  annual  product 
proposed.  I  regard  this  provision  for  the  increase  of  our  capacity  for 
the  manufacture  of  metallic  ammunition  as  of  vital  importance  to  our 
military  establishment. 

SANDY  HOOK  PROVING  GROUND. 

Firings  for  experimental  and  proof  purposes  have  been  carried  on  as 
usual  during  the  year  whenever  the  weather  and  other  circumstances 
would  permit.  These  firings,  with  their  object  and  character,  are  fully 
summarized  in  the  pages  appended  to  the  report  of  the  commanding 
officer,  Sandy  Hook  Proving  Ground. 

The  machine  shop  pertaining  to  this  post  has  been  increased  by  the 
addition  of  a  number  of  new  and  necessary  tools,  such  as  a  Niles 
planer,  32  by  32  inches,  to  plane  work  10  feet  in  length;  one  14-inch 
stroke  Niles  slotter,  to  slot  to  center  of  60  inches;  one  Brown  &  Sharp 
universal  milling  machine.  No.  4,  complete,  with  change  gear,  index 
plates,  and  tables;  one  Fitchburg  engine  lathe,  16-inch  swing  over 
ways,  bed  8  feet  long;  and  one  Pond  new  pattern  42-inch  triple-geared 
engine  lathe,  with  bed  26  feet  long,  to  turn  7  feet  between  centers. 
These  tools  are  now  being  put  in  position,  and  will  add  greatly  to  the 
efficiency  of  the  shop. 

The  repairs  at  the  wharf,  to  the  length  of  some  224  feet  by  30  feet  6 
inches  in  width,  have  been  completed  in  a  very  satisfactory  and  eco- 
nomical manner,  resulting  in  the  substantial  and  durable  improvement 
of  the  wharf. 

The  following  guns,  mortars,  and  carriages  of  modern  construction 
have  been  issued  from  this  post  for  installation  in  seacoast  fortifications 
built  especially  for  their  reception: 

To  Fort  Hamilton,  New  York  Harbor : 

One  10-inch  B.  L.  rifle,  steel. 
To  Fort  Wadaworth,  New  York  Harbor: 

One  8-inch  disappearing  carriage. 

Five  8-inch  B.  L.  rifles,  steel. 
To  Willets  Point,  New  York  Harbor : 

Two  10-inch  B.  L.  rifles,  steel. 
To  Fort  Point,  San  Francisco,  Cal. : 

Two  IQ-inch  B.  L.  rifles,  steel. 

One  10-inch  disappearing  carriage. 
To  Sollivans  Island,  Charleston,  S.  C. : 

Six  12-inch  mortars,  cast-iron,  steel-hooped. 

Seven  12-inch  spring-retom  mortar  carriages. 

The  railway  pertaining  to  this  post,  and  by  which  connection  is  made 
with  the  Central  Railroad  of  Kew  Jersey,  continues  to  prove  a  source 
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of  great  convenience  and  economy  in  the  movement  of  heavy  ordnance 
and  other  stores.  The  road  has  been  improved  and  strengthened 
during  the  year  by  the  removal  of  old  and  womont  ties  and  rails  and 
replacing  them  with  new  ones.  All  that  portion  of  the  road  connect- 
ing the  battery  with  the  lines  purchased  from  the  Central  Bailroad 
has  been  thoroughly  ballasted,  using  for  the  purpose  the  stone  taken 
from  the  old  cribs  of  the  wharf,  and,  in  addition,  80  carloads  of  fur- 
nace slag.  The  latter  proves  to  be  especially  adapted  to  sand,  and 
the  substantial  character  and  durability  of  the  road  have  been  greatly 
increased  by  its  use. 

SMALL  ARMS  AND  SMALL-ARM  AMMUNITION. 

The  armament  of  troops  in  the  regular  service  and  of  the  cadets  at 
the  Military  Academy  with  the  new  .30-caliber  magazine  arms  was 
completed  in  May,  when  the  last  issue  of  carbines  was  made  to  the 
cavalry.  The  first  issue  of  the  carbines  was  made  on  the  10th  of  March 
preceding. 

The  magazine  rifles  and  carbines  now  being  manufactured  are  known 
as  model  1896.  All  of  the  carbines  are  of  this  model.  The  rifles  in 
service  are  principally  of  model  1892,  in  which  some  of  the  improve- 
ments of  model  1896  have  been  introduced  either  before  or  since  their 
issue.  The  rifles  furnished  the  cadets  of  the  Military  Academy  are  of 
the  regular  .30-caliber  service  pattern,  model  1896,  except  the  bayonet 
and  ramrod,  with  minor  details  controlled  thereby.  The  bayonet  is 
shorter  than  the  service  pattern  and  the  ramrod  is  in  one  piece  (model 
1892). 

The  parts  of  the  rifle,  model  1892  and  model  1896,  and  of  the  carbine, 
model  1896,  and  a  description  of  the  changes  introduced  in  the  latter 
model,  have  been  published  to  the  Army,  together  with  instructions  for 
requisitions  for  spare  parts  to  repair  arms  in  the  hands  of  troops,  in 
General  Orders,  No.  14,  Headquarters  of  the  Army,  Adjutant-General's 
Office,  March  31, 1896.  The  changes  due  to  unsuitable  metal  or  defects 
of  construction  observed  in  the  rifles  already  issued  have,  it  is  believed, 
been  wholly  or  principally  overcome  in  the  model  1896,  and  parts  of 
the  rifles  in  service  of  which  complaint  was  made  have  been  so  far  as 
practicable  in  the  hands  of  troops  replaced  by  the  improved  parts. 
The  rear  sights  of  the  earlier  pattern  in  service  have  been  entirely 
replaced  by  those  of  the  latest  model.  These  sights  provide  for  a  con- 
tinuous adjustment  in  elevation,  and  will  enable  the  soldier  to  correct 
his  aim  in  any  case  for  "high''  or  "low"  shooting.  As  regards  direc- 
tion, the  sight  notches  in  the  leaf  and  slide  are  placed  in  the  vertical 
plane  containing  the  axis  of  the  bore.  This  position  is  found  to  give  a 
close  correction  for  drift  at  all  ranges  up  to  1,000  yards.  Under  nor- 
mal conditions,  in  calm  weather,  no  drift  is  found  up  to  500  yards,  and 
between  that  and  1,000  yards  the  drift  is  slight,  tending  to  the  left 
rather  than  to  the  right. 
OBD  96 2 
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Extended  firings  have  been  made  during  the  year  both  at  the  armory 
and  at  the  Sandy  Hook  Proving  Ground  (for  extended  ranges)  to  fix  the 
sighting  of  the  .30-caliber  arms,  and  to  determine  the  trajectory,  drift, 
and  effect  of  wind  ux)on  the  bullet  for  different  ranges.  The  data  will 
be  compiled  in  the  revised  description  of  the  rifle  and  carbine  which  is 
now  being  prepared,  which  will  also  include  the  changes  of  construc- 
tion introduced  since  the  first  edition  of  this  pamphlet,  which  was 
published  in  1893. 

Steel  for  gun  barrels. — The  most  satisfactory  metal  that  could  be  pro- 
cured, and  that  which  has  been  used  for  barrels  during  the  year,  is  a 
Bessemer  steel,  which,  when  tested  from  the  bars  as  delivered  by  the 
manufacturer,  shows  a  tensile  strength  of  about  120,000  pounds  and  an 
elastic  limit  of  67,000  pounds.  The  metal^  when  rolled  into  shape  for 
barrels  at  the  armory,  could  not  be  worked  satisfactorily  without  being 
annealed,  and  from  this  the  tensile  strength  and  elastic  limit  were 
reduced  respectively  to  98,000  and  57,000  x>ounds  in  test  specimens. 
These  properties  are  below  what  is  preferred  for  the  gun  barrel,  and  the 
search  for  a  steel  possessing  higher  physical  qualities  and  more  uni- 
formity of  structure  at  reasonable  cost  is  still  in  progress.  The  results 
of  these  tests,  together  with  those  derived  from  different  methods  of 
annealing  and  treatment  to  avoid  lowering  the  physical  qualities  of  the 
metal,  while  reaching  a  good  condition  for  machining  the  barrels,  are 
given  in  the  appended  rei)ort  of  the  commanding  officer  of  the  armory. 

When  the  bar  was  rolled  into  a  barrel,  the  best  results  were  obtained 
by  simply  cooling  in  p.ir.  These  barrels,  however,  worked  badly,  many 
being  too  hard  to  drill  or  turn  accurately.  It  appears  to  be  essential 
to  anneal  the  carbon  steels  before  they  can  be  worked  with  certainty 
and  accuracy  in  the  machines  used,  in  order  to  correct  for  hard  spots 
and  want  of  homogeneity  in  the  metal. 

Sample  barrels  made  from  oil-tempered  and  annealed  nickel  steel 
are  now  being  tested.  But,  however  satisfactory  these  tests  may  prove, 
the  working  of  this  metal  presents  difficulties  which  must  be  overcome 
before  such  barrels  can  be  generally  used. 

The  material  from  which  barrels  have  been  made  during  the  year 
can,  it  is  considered,  be  employed  with  safety.  Several  rifles  tried 
have  withstood  registered  pressures  of  from  80,000  to  90,000  pounds. 
No  undue  enlargement  of  the  chamber  has  occurred,  and  no  excessive 
wearing  of  the  grooves  or  marked  erosion  from  the  powder  has  appeared 
after  firing  several  thousand  rounds.  One  rifle  has  been  fired  13,338 
rounds,  another  over  8,000  rounds,  and  several  over  5,000  rounds,  using 
the  service  ammunition,  and  still  remained  in  a  serviceable  condition. 

Shotguns, — An  appended  report  gives  the  result  of  a  satisfactory  trial 
of  the  12>bore  Winchester  repeating  shotgun,  model  1893.  A  descrip- 
tion of  this  arm  has  been  prepared  and  published  separately  by  the 
Department  for  the  information  of  the  Army.  A  limited  number  of 
these  guns  were  procured  in  1895  for  the  use  of  guards  to  prisoners  at 
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posts  in  thickly  settled  country,  where  the  nse  of  the  new  rifle,  with  its 
long  range  and  great  penetration,  would  be  dangerous  to  the  community. 

SMALL-ARMS  AMMUNITION. 

The  three  kinds  of  ammunition  provided  for  the  .30-caliber  magazine 
rifle  and  carbine  are  the  ball  and  blank  cartridges,  and  the  gallery- 
practice  cartridge  case,  which  is  loaded  by  the  troops.  There  is  no  dis- 
tinction in  the  ammunition  for  the  rifle  and  carbine.  During  the  past 
year  new  patterns  of  the  blank  cartridge  and  the  gallery  practice  case 
have  been  introduced  in  service. 

The  blank  cartridge,  model  1896,  is  made  with  a  paper  bullet  inserted 
in  the  regular  service-cartridge  case  in  place  of  the  metal  bullet,  and 
makes  a  cartridge  of  the  same  dimensions  outwardly  as  the  ball  car- 
tridges. This  similarity  of  dimensions  is  requisite  to  enable  the  blank 
cartridge  to  be  loaded  in  the  same  manner  as  the  ball  cartridge,  either 
singly  or  through  the  magazine.  The  whole  charge  consists  of  10 
grains  of  smokeless  (E.  0.)  powder,  5  grains  in  the  case,  and  5  grains 
contained  in  the  hollow  of  the  bullet,  which  causes  complete  disruption 
of  the  paper  bullet  before  it  leaves  the  piece.  The  former  model  of 
metal  blank  cartridge  contained  a  charge  of  65  grains  of  black  powder. 
The  change  which  has  been  effected  will  result  in  a  material  decrease 
in  the  cost  of  production,  and  it  is  considered  that  the  use  of  smokeless 
powder  blank  cartridges  will  be  a  decided  advantage  in  the  drill  and 
exercises  of  the  troops,  to  accustom  them  to  the  effect  of  firing  with 
smokeless  powder. 

The  gallery  practice  case,  model  1896,  is  simply  made  from  the  regu- 
lar service  case  by  compressing  the  latter  with  a  groove  made  on  the 
exterior  at  0.25  of  an  inch  from  the  mouth  to  form  a  seat  for  the  round 
ball  in  the  mouth  of  the  case.  The  charge  is  5  grains  of  black  powder. 
A  considerable  saving  in  cost  is  effected  by  the  change  to  this  case  from 
the  former  model  that  was  made  of  thick  metal  turned  and  bored  from 
a  solid  brass  rod.  Information  of  this  change  of  model  was  announced 
to  the  service  in  General  Orders,  No.  23,  Headquarters  of  the  Army, 
Adjutant-General's  Office,  1896,  with  instructions  for  gallery  practice 
firings. 

With  the  strengthening  of  the  regular  service  case  referred  to  in  the 
last  annual  rex)ort,  the  .30  caliber  ball  cartridge  has  given  good  results 
in  practice,  obviating,  as  was  exx)ected,  the  bursting  of  the  case  near 
the  head  that  was  occasionally  observed  in  the  earlier  cartridge.  Fur- 
ther changes  introduced  in  the  past  year,  which  are  fully  described  in 
the  apx>ended  rei)ort  of  the  commanding  officer,  Frankford  Arsenal,  may 
be  briefly  referred  to.  A  slight  cannelure  is  made  on  the  surface  of  the 
bullet,  into  which  the  mouth  of  the  case  is  crimped  to  prevent  telescop- 
ing of  the  bullet,  or  any  change  in  the  length  of  the  cartridge  m  han- 
dling, whereby  facility  of  loading  from  the  magazine  and  the  shooting 
qualities  of  the  cartridge  might  be  impaired.    The  use  of  copper  in 


20 


REPORT   OP   THE   CHDEP   OP   ORDNANCE, 


place  of  brass  for  the  primer  cup  has  been  reyived,  and  a  priming  com-* 
position  has  been  found  that  produces  ignition  of  the  several  varieties 
of  smokeless  powders  without  any  hang-fires.  The  charge  of  composi- 
tion is  0.35  of  a  gi'ain  by  weight,  and  consists  of  fulminate  of  mercury 
(moist),  59.37 ;  chlorate  of  potash,  21.89 }  glass,  15.62,  and  mealed  powder, 
3.12  parts  in  100. 

Promising  results  were  obtained  with  small  lots  of  cupro-nickel  made 
in  this  country  for  bullet  jaofcets,  but  in  endeavoring  to  procure  the 
metal  in  quantity  it  was  found  to  be  variable  in  quality  and  not  reliable 
enough  to  replace  the  cupro-nickel  steel  jacket  metal  already  in  use, 
which  is  manufactured  abroad. 

The  results  obtained  in  the  daily  firings  for  tests  of  ammunition  at 
Frankford  Arsenal  evince  the  general  excellence  of  the  ammunition 
and  x>erformance  of  the  .30caliber  magazine  rifie. 

The  following  table  shows  the  comparative  accuracy  at  600  yards  of 
the  caliber  .45  and  caliber  .30  rifles,  derived  firom  1,000  consecutive 
targets  of  10  shots  each,  or  10,000  rounds  for  each  rifle.  The  rifles  in 
these  firings  were  held  in  a  fixed  rest,  which  eliminates  inaccuracies 
due  to  i)ersonal  errors  in  aiming.  In  this  whole  series  of  firings  there 
were  possibly  four  dropped  shots  from  the  magazine  rifle,  due  to  any 
cause. 


CtUiber  .45, 

Beginning  May  23, 1893. 
Ending  March  5, 1895. 

Number  of  targets 1,000 

Mean  radina 0'.7771 

Maximum  radius 1M5 

Minimum  radius 0'.48 

Extreme  yariation 0'.  67 

Mean  vertical  deviation O'.  5604 

Maximum  vertical  deviation 1'.  010 

Minimum  vertical  deviation 0^  280 

Extreme  variation 0^.730 


Caliber  ,30, 

Beginning  July  25, 189i. 
Ending  May  22, 1895. 

Number  of  targets 1, 000 

Mean  radius 0'.6161 

Maximum  radius 1^020 

Minimum  radius 0^360 

Extreme  variation 0'.660 

Mean  vertical  deviation 0^  4520 

Maximum  vertical  deviation 0'.  795 

Minimum  vertical  deviation 0'.  210 

Extreme  variation 0'.585 


The  comparative  uniformity  of  velocities  obtained  with  the  caliber 
.45  and  caliber  .30  rifles  is  shown  in  the  following  table: 


Caliber  ,46. 

Beginning  September  7,  1893. 
Ending  March  5,  1895. 
553  seto  of  6  shots  each. 
Total,  3,318  shots. 

Feet  per  second. 

Mean  velocity 1,276.46 

Maximum  velocity 1, 299 

Minimum  velocity 1, 259. 5 

Extreme  variation 39. 5 


Caliber  ,S0, 

Beginning  July  25,  1894. 
Ending  May  22,  1895. 
547  sets  of  10  shots  each. 
Total,  5,470  shots. 

Feet  per  second. 

Mean  velocity 1,977.04 

Maximum  velocity 2,008 

Minimum  velocity 1, 951. 7 

Extreme  variation 56. 3 


The  extreme  variation  in  velocity  of  the  .30-caliber  magazine  rifle, 
flring  smokeless  ]X)wder,  is  seen  to  be  slightly  less,  taken  as  a  percent- 
age of  the  initial  velocity  of  the  bullet,  than  that  of  the  .45-caliber 
Springfield  rifle  firing  black  powder. 

After  firing  13,338  rounds  from  one  caliber  .30  magazine  rifle  it  was 
psed  ia  making  two  targets  of  10  shots  each  at  a  rauge  of  <500  yard9 
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■with  the  service  cartridge  charged  with  Peyton  powder.  The  radii  of 
the  circle  of  shots  obtained  were,  respectively,  0.4  and  0.44  foot.  The 
mozzle  velocity  of  this  rifle  when  compared  with  that  of  a  new  rifle 
was  found  to  be  slightly  reduced,  due  to  the  wear,  but  it  varied  less 
from  shot  to  shot,  and  as  the  record  shows,  maintained  excellent  prac- 
tice in  shooting. 

Tweedie  bullet — Questions  that  have  arisen  regarding  the  ^<  stopping 
power"  of  the  modem  small-caliber  bullet,  particularly  in  view  of  the 
reduction  of  the  caliber  of  the  rifle  in  some  services  to  0.25  inch,  or 
even  less,  have  led  to  propositions  to  adopt  soft-nose  or  ^^mushrooming" 
bullets,  which  will  be  deformed  on  striking  an  animate  object,  inflict  a 
more  dangerous  wound,  and  increase  the  shock  over  that  given  by  a 
hard  bullet  of  the  same  caliber  and  weight,  which  would  penetrate  the 
body  without  deformation.  Experiments  with  our  .30-caliber  rifle, 
using  one  of  the  best  forms  of  these  bullets  brought  to  the  notice  of 
the  Department,  have  been  made  at  Frankford  Arsenal,  and  the  report 
is  appended. 

Direct  comparisons  were  made  by  firing  this  and  the  service  bullet, 
which,  taken  in  connection  with  the  nature  of  wounds  evinced  by  the 
service  bullet  in  previous  experiments,  lead  to  conclusions  decidedly  in 
favor  of  the  service  bullet  for  general  purposes  of  warfare.  The  mush- 
rooming effect  of  the  soft-nose  bullet  is  offset  by  the  so-called  explosive 
effect  of  the  hard-pointed  bullet  at  short  ranges.  The  soft-nose  bullet 
is  inferior  in  accuracy,  and  is  esx>ecially  inferior  in  its  ability  to  pene- 
trate hard  substances  used  for  defensive  purposes,  making  it  almost 
useless  to  reach  troops  under  cover  that  would  be  dislodged  by  the 
service  bullet. 

Smokeless  powder. — Smokeless  powder  of  American  manufacture  is 
exclusively  used  in  the  manufacture  of  .30-caliber  rifle  and  carbine  ball 
cartridges  for  the  service.  It  is  procured  by  contract  for  delivery  and 
inspection  at  the  Frankford  Arsenal.  The  powder  chiefly  used  is  the 
"Peyton,"  furnished  by  the  Califomia  Powder  Works,  but  considerable 
X>ortions  of  the  amount  required  have  been  procured  from  Du  Pont  & 
Go.  and  the  American  Smokeless  Powder  Company.  The  last-named 
firm  has  recently  been  incorporated  with  the  Laflin  &  Band  Powder 
Company. 

The  specifications  for  this  powder  remain  practically  the  same  as 
published  in  my  last  annual  report.  Under  the  ordinary  tests  it  is 
required  to  give  in  the  .30-caliber  rifle,  with  a  determined  charge  of 
powder  and  the  standard  220-grain  bullet,  a  muzzle  velocity  of  2,000 
feet  x>er  second  with  a  pressure  not  exceeding  38,000  pounds  x)er  square 
inch.  The  Peyton  and  Du  Pont  x)owders  fulfill  these  requirements  with 
a  charge  of  about  36  grains  and  the  American  powder  with  a  charge  of 
about  42  grains.  The  api>ended  report  of  the  chemical  laboratory  at 
Frankford  Arsenal  gives  the  records  of  tests  of  these  powders  and  of 
samples  ftirnished  by  the  Giant  Powder  Company,  of  California.    The 
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keeping  qualities  of  the  x)owder  have  been  severely  tested,  and  these 
tests  will  be  continued. 

Cartridges  made  from  the  several  varieties  of  service  x>owders  were 
subjected  to  open-air  exposure  on  the  roof  of  the  laboratory  through 
X>eriods  ranging  from  nine  to  fourteen  months,  and  then  tested  in  com- 
parison with  others  of  the  same  original  date  of  manufacture  that  had 
been  stored  with  care.  The  stability  of  the  powder  was  not  impaired,  but 
rather  improved;  the  loss  of  velocity  was,  however,  in  some  instances 
considerable,  ranging  from  a  few  feet  to  148  feet  x)er  second  as  a  maxi- 
mum in  five  lots  under  treatment.  The  exposure,  which  was  continued 
through  winter  and  summer  months,  was  very  severe,  as  was  shown 
by  the  effect  of  weather  upon  the  exterior  of  the  case  and  bullet. 

Two  other  lots  of  cartridges  were  tested  when  returned  to  Frankford 
Arsenal,  after  storage  for  periods  of  six,  nine,  and  twelve  months  in 
the  dry  climate  of  Whipple  Barracks,  Ariz.  The  powder  in  these 
cartridges  showed  no  loss  of  stability,  and  there  was  but  slight  change 
in  velocity  when  compared  with  cartridges  retained  in  the  damp  climate 
of  the  arsenal  or  from  the  velocity  observed  when  the  cartridges  were 
first  made. 

The  samples  of  smokeless  powder  for  the  .30-caliber  rifie  last  furnished 
by  the  Giant  Powder  Company  have  given  favorable  results  when 
tested,  both  at  the  Benicia  and  Frankford  arsenals.  Benewed  tests 
have  been  made  of  samples  of  Yoluey  powder  without  as  yet  reaching 
satisfactory  results.  A  test  made  of  a  sample  of  so-called  pure  gun- 
cotton  powder,  furnished  by  the  Maxim  Powder  Company,  showed  that 
for  a  charge  suited  to  give  the  standard  velocity  the  pressures  exceeded 
the  limit  allowed  by  the  present  specifications. 

MACHINE  OUNS. 

The  thirteen  10-barrel  Gatling  guns,  caliber  .30,  with  Bruce  feed,  con- 
tracted for  by  the  Department  January  16,  1895,  and  made  for  the 
Gatling  Gun  Company  by  the  Colt's  Patent  Firearms  Manufacturing 
Company,  were  delivered  by  December  1, 1895. 

This  is  the  second  lot  of  caliber  .30  Gatling  guns  procured  by  the 
Department,  and  though  there  is  still  room  for  improvement  in  some 
of  the  features,  they  are,  it  is  believed,  superior  for  the  Qiilitary  service 
to  any  machine  gun  for  small-arm  cartridges  that  has  yet  been  pre- 
sented in  this  country.  They  use  the  same  ammunition  as  the  .30- 
caliber  magazine  rifle  and  carbine. 

The  18  Gatling  guns,  caliber  .30,  model  1893,  previously  procured, 
are  now  being  altered  to  model  1895  at  the  Springfield  Armory. 

These  guns,  with  a  number  of  caliber  .45  Gatling  guns  on  hand,  are 
available  for  use  in  the  permanent  fortifications  now  being  constructed. 
For  this  purpose  they  will  principally  be  required  on  a  movable 
mount,  for  which  the  metallic  carriage  for  machine  guns,  model  1890, 
will  be  suitable. 
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A  report  of  tlie  Ordnance  Board  on  the  test  of  a  Maxim  .303-caliber 
automatic  machine  gun,  single  barrel,  which  was  referred  to  in  the  last 
annnal  report,  is  appended  herewith.  This  gun  is  designed  for  iD£»n- 
try  service.  For  the  purpose  of  carrying  the  gun  and  its  folding  tripod, 
a  knapsack  of  leather  has  been  designed,  into  which  both  can  be 
packed  and  shouldered  in  less  than  half  a  minute.  The  combined 
weight  of  the  gun,  tripod,  and  knapsack  is  50  x)ounds,  and  the  weight 
of  an  ammunition  box  containing  100  rounds  is  8  pounds.  The  firing 
tests  of  the  gun  were  limited  to  between  500  and  600  rounds,  and  are 
not  regarded  as  sufficient  for  the  purpose  of  adoption  in  the  service. 

A  second  Oolt's  .30-caliber  automatic  machine  gun,  single  barrel, 
modified  in  some  resx>ects  on  the  pattern  of  which  the  test  was  rex)orted 
last  year,  has  been  presented  and  tested  at  the  Springfield  Armory, 
with  results,  however,  that  are  not  considered  sufficiently  satisfactory 
to  warrant  the  adoption  of  this  arm  in  the  service. 

ABMAMENT   OF  FOBTIFIOATIONS,  ETC. 

GUNPOWDERS. 

Charcoal  powders. — The  completion  of  a  number  of  emplacements 
and  the  mounting  therein  of  guns  and  mortars  at  some  of  our  more 
important  seax)orts  has  furnished  an  opportunity  for  instructing  the 
artillery  troops  in  the  service  of  the  new  seacoast  armament  and  for 
some  practice  firing.  Accordingly  the  issue  of  ammunition  to  the 
service  was  begun  during  the  past  year,  and  instructions  were  prepared 
for  putting  up  cartridges.  The  practice  charge  for  guns  being  less  than 
the  service  battering  charge,  it  is  essential,  in  order  to  avoid  the  occur- 
rence of  excessive  wave  pressures,  that  the  cross  section  of  the  car- 
tridge be  so  adjusted  that  the  charge  shall  occupy  practically  the 
whole  length  of  the  chamber.  The  charges  of  brown  powder  used  for 
modem  high-power  guns  are  large,  consisting  of  125  pounds  for  the 
8-inch,  250  pounds  for  the  10-inch,  and  450  pounds  for  the  12-inch. 
The  grains  of  these  powders  are  molded,  and  it  takes  considerable 
time  to  build  up  the  cartridges  from  the  grains.  In  consequence,  car- 
tridges for  these  guns  must  be  furnished  from  the  ordnance  establish- 
ments built  up  ready  for  use.  Owing  to  the  weight,  the  charge  for  the 
8  and  10  inch  guns  is  divided  into  two  portions,  and  that  for  the  12- inch 
gun  into  four  portions.  For  preservation,  transportation,  and  storage 
it  has  been  found  necessary  to  place  each  cartridge  forming  a  portion 
of  the  charge  into  separate  receptacles  called  storage  cases.  These 
cases  were  originally  made  in  the  form  of  zinc  cylinders  lined  with  straw 
board  with  covers  which  admitted  of  hermetical  sealing,  and  with  large 
loop  handles  for  transferring  them  from  point  to  point.  Further  investi- 
gation indicated  that  a  wooden  case  tin  lined  would  effect  the  purx>ose 
at  much  lower  cost,  and  arrangements  are  being  made  to  supply  them. 

Hermetical  sealing  is  obtained  with  the  wooden  cases,  and  arrange* 
ment  for  transportation  for  short  distances  by  the  use  of  large  rings 
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attached  to  the  heads  is  also  made.  The  new  form  of  case^  in  addition 
to  being  cheaper,  is  less  liable  to  injury  than  the  zinc  cylinder  now  in 
use,  and  being  rectangular  instead  of  cylindrical  in  section,  it  is  more 
convenient  for  transportation  and  for  packing  in  the  service  magazines. 

For  the  12-inch  mortars,  which  have  short  chambers,  the  precaution 
of  maintaining  the  length  of  the  reduced  charges  by  a  reduction  of  the 
cross  section  is  not  necessary. 

Experiments  have  been  made  to  determine  whether  the  regular 
arrangement  of  the  prisms  of  brown  powder  exercised  any  influence  on 
the  ballistic  results,  certain  firings  for  the  12-inch  mortar  having  been 
conducted  at  the  Sandy  Hook  Proving  Ground  with  this  object  in  view. 
The  results  indicated  that  whenever  the  charge  will  allow  it  the  car- 
tridges need  nc-t  be  regularly  packed  for  the  mortars;  that  is,  with  less 
than  80  pounds  for  the  steel  and  less  than  58  x)ounds  for  the  cast-iron 
hooped  mortar.  With  the  guns,  the  charges  are  generally  of  such  size 
that  they  would  more  than  fill  the  chamber  if  not  packed,  and  packing 
is  therefore  necessary  on  this  account. 

As  pointed  out  in  my  last  annual  report,  all  charcoal  powders  vary 
in  quickness  with  the  season,  being  quicker  in  summer  and  slower  in 
winter  than  in  their  normal  condition.  This  is  particularly  true  of 
brown  powder,  which  it  has  been  found  may  change  materially,  even 
when  hermetically  sealed,  and  when  no  actual  deterioration  is  going  on. 
The  change  in  pressure  is  sometimes  as  great  as  10  per  cent  between 
winter  and  summer,  or  5  per  cent  on  each  side  of  the  normal.  As 
respects  the  variation  in  the  velocity,  it  seems  probable  that  the  vari- 
ation does  not  exceed  2  per  cent  on  each  side  of  the  normal,  and 
generally  falls  considerably  within  that  value.  It  is  deemed  quite 
essential  that  cartridges  of  brown  powder  should  never  be  exposed, 
but  should  be  placed  in  storage  cases  as  soon  as  made  and  kept  there 
until  the  time  of  firing. 

For  economy,  the  Department  has  substituted  a  new  packing  box  for 
the  iron  and  wooden  barrels  heretofore  used  for  packing  powders.  The 
box  is  of  wood,  lined  with  tin,  and  hermetically  sealed  by  means  of  a 
gasket.  It  is  strong,  compact,  and  of  convenient  size  and  shape  for 
handling  and  storage.    These  boxes  are  very  cheap. 

A  wooden,  tin-lined  cartridge  storage  case  has  also  been  adopted  for 
service.  This  box  is  similar  in  construction  to  the  packing  box,  except 
that  the  top  is  fastened  on  dififerently,  and  handles  for  carriage  are 
attached.  The  cost  of  this  box  is  less  than  half  that  of  the  zinc  cylin- 
ders now  in  use. 

Steps  have  been  taken  to  make  the  granulation  of  prismatic  and 
sphero-hexagonal  powders  uniform,  in  order  that  it  may  be  used  in 
making  changes,  or  even  in  putting  up  charges  without  scales,  if  neces- 
sary. The  granulations  of  the  three  sizes  of  sphero-hexagonal  powders 
are  64,  96,  and  128  to  the  pound,  or  4,  6,  and  8  to  the  ounce.  These 
sizes  are  intended  for  the  8-inch  converted  rifle  and  15-inch  smooth- 
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bore,  the  12-inch  mortar,  and  siege  cannon  of  all  kinds,  and  the  field 
cannon,  respectively.  Each  size,  if  desirable,  can  be  used  for  the  mana- 
factnre  of  the  class  or  classes  for  which  the  next  size  is  intended,  and 
hence  the  oatpat  of  any  particular  kind  of  powder  can  be  doubled  in 
case  of  need. 

A  system  of  designating  and  marking  the  different  x>owder8  and 
different  lots  and  of  marks  for  the  packages  has  been  adopted  for  serv« 
ice.  Under  this  system  each  lot  is  designated  by  the  kind  of  powder, 
the  piece  for  which  intended,  the  name  of  the  manufacturer  or  place  of 
manufacture,  the  number  of  the  lot  for  the  year  designated,  and  the 
year  of  delivery.  The  service  for  which  each  package  is  designed  is 
thus  clearly  indicated,  and  at  the  same  time  the  necessary  data  is 
given  for  readily  referring  to  the  record  of  its  manufacture. 

While  it  is  anticipated  that  smokeless  powder  will  soon  be  adopted 
for  the  greater  portion  of  our  cannon,  it  has  been  thought  well  to  have 
the  manufacture  of  charcoal  x>owders  well  systematized,  so  that  we 
might  have  recourse  to  them,  if  necessary,  in  time  of  emergency.  The 
following  may  be  considered  the  system  of  charcoal  powders  for  the 
use  of  our  service: 

Black  granular^  .45  cal.,  Sprinj^field  rifle;  gran.,  0.03''-0.06''. 

Black  granular,  3"  Hotchkias  monntain  gun;  gran.,  0.10''-0.16'\ 

Black  sphero-hexagonal  for  field  cannon;  gran.,  128. 

Black  sphero-hexagonal  for  siege  cannon  and  12"  mortars;  gran.,  96. 

Black  sphero-hexagonal  for  8''  converted  rifle  and  15'^  S.  B.  gun;  gran.,  64. 

Brown  prismatic  for  12''  B.  L.  mortars;  gran.,  10  (ahout). 

Brown  prismatic  for  8''  B.  L.  rifle;  gran.,  10  (ahout). 

Brown  prismatic  for  IC  B.  L.  rifle;  gran.,  10  (about). 

Brown  prismatic  for  12''  B.  L.  rifle;  gran.,  10  (ahout). 

These  i)owders  have  all  been  manufactured,  the  detailed  records  of 
manufacture  are  on  file,  and  the  molds  and  presses  are  on  hand,  so  that 
no  difficulty  is  anticipated  in  producing  any  of  the  above  kinds  that 
may  be  called  for  rapidly  in  large  quantities. 

Saluting  powder, — The  saluting  powder  recently  adopted  has  been 
found  so  much  more  efficient  for  blank  cartridges  than  the  ballistic 
powders  formerly  used  as  to  admit  of  a  reduction  of  the  charge  to  about 
three-fifths  of  that  formerly  employed,  which  will  result  in  considerable 
economy.  Some  difficulty  has  been  experienced  in  keeping  the  blank 
cartridge  of  the  field  gun  in  the  chamber  and  sufficiently  near  the 
breech  to  secure  certain  ignition  of  the  primer,  but  this  difficulty  can 
be  overcome  by  making  the  cartridge  of  the  full  diameter  of  the  cham- 
ber, so  that  it  will  not  slide  forward  into  the  bore,  and  even  when  such 
cartridge  is  pushed  forward  in  the  chamber  the  ordinary  friction  primer 
will  still  ignite  it  with  certainty. 

Smokeless  powders. — ^As  regards  the  further  development  of  smoke- 
less powders  during  the  year,  some  very  satisfactory  results  have  been 
obtained  with  Maxim- Schupphaus  smokeless  powder  in  the  12-inch 
B.  L.  mortars,  using  both  full  and  reduced  charges,  by  means  of  which 
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the  power  of  the  cast-iron  hooped  mortar  is  bix)aght  np  to  that  of  the 
steel  mortar  usiug  brown  powder.  Thus,  with  a  charge  of  42  pounds 
of  this  powder  and  an  SOO-jwund  projectile,  a  muzzle  velocity  of  1,154 
feet,  with  a  pressure  of  about  24,000  pounds  x)er  square  inch,  was 
obtained,  which  is  about  the  same  ballistic  result  as  is  obtained  with 
the  steel  mortar  using  brown  powder,  but  with  a  reduction  in  pressure 
of  about  6,000  pounds  per  square  inch.  Smokeless  jiowder  is  also  being 
tested  in  the  field  and  siege  mortars.  In  the  main,  however,  develop- 
ment of  smokeless  powders  has  been  more  in  the  direction  of  an  inves- 
tigation into  the  properties  and  relative  advantages  and  disadvantages 
of  various  compositions  than  in  that  of  the  development  of  higher 
ballistic  proi>erties. 

A  set  of  comparative  experiments  has  been  carried  on  in  the  .30- 
caliber  service  small  arm  and  the  3.2-inch  field  gun  with  metallic  case 
ammunition  and  powders  of  five  different  comx)ositions,  as  follows: 
Maxim- Schupphaus,  but  containing  10  per  cent  of  nitroglycerin;  the 
Peyton  composition ;  a  composition  consisting  of  plain  gun  cotton  yield- 
ing about  13  per  cent  of  nitrogen ;  a  comi)osition  containing  25  per  cent 
of  nitroglycerin,  the  remainder  being  low-grade  gun  cotton  yitJding 
11  per  cent  of  nitrogen ;  and  a  composition  known  as  the  '*W.  A."  XX 
powder,  furnished  by  the  American  Smokeless  Powder  Company.  These 
compositions  were  selected  as  typical  of  various  compositions  known  to 
be  suitable  for  powders,  most  of  which  consist  substantially  of  gun 
cotton,  high  or  low  grade,  with  or  without  nitroglycerin  and  nitrates. 
The  compositions  were  made  up  into  powder  suitable  for  .30-ca1iber 
small  arm  and  the  3.2-inch  field  gun,  except  that  the  composition  last 
named  above  was  not  tested  in  the  latter  piece.  The  results  of  the 
tests  are  fully  discussed  in  the  rex>ort  of  the  in8i>ector  of  powder, 
which  forms  an  appendix  to  this  report,  as  respects  ballistic  qualities, 
stability,  and  erosion. 

As  respects  ballistic  qualities,  it  is  concluded  that  the  smokeless 
powder  will  lead  to  an  increase  in  accuracy  of  fire,  as  well  as  to  an 
increase  in  x>ower.  As  respects  stability,  whether  chemical  or  mechan- 
ical, no  trouble  is  anticipated  on  either  score.  All  the  five  compositions 
showed  an  increase  in  velocity  and  pressure  when  heated  and  fired  hot, 
and  a  loss  when  fired  cold;  but  it  is  thought  that  the  changes  are  no 
greater  than  charcoal  powders  would  show  under  similar  conditions. 
They  are  but  slightly  affected  by  moisture,  and  almost  none  at  all  by 
drying  beyond  the  normal  state.  In  this  important  respect  they  are 
far  superior  to  the  charcoal  powders.  Moisture  does  not  appear  to 
affect  the  interior  of  the  grain  at  all,  and  only  affects  the  results 
through  its  presence  on  the  surface,  and  the  qualities  of  the  powder  are 
completely  restored  by  drying  in  the  open  air.  Samples  of  the  first 
four  compositions  given  above  in  the  form  of  field-gun  i)owder  were 
kept  submerged  in  water  for  fifteen  hours,  and  after  drying  in  the  air 
showed  no  loss  of  ballistic  effect,  and  all  five  compositions  in  small 
arms  powder  were  subjected  for  thirty  minutes  to  a  temperature  of 
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lOo  P.  below  zero,  and  then  raised  to  a  temperature  of  80°  F.  alter- 
nately thirty  times,  and  showed  no  change  in  ballistic  effects  or  under  the 
microscoi>e. 

The  erosive  effects  of  smokeless  powder  are  generally  considered  to 
be  serious,  but  this  defect  is  not  so  serious  as  to  counterbalance  the 
advantages  attendant  on  their  use.  It  is  important  that  powders  that 
are  satisfactory  in  other  respects  be  examined  in  relation  to  this  one, 
in  order  that  the  most  advantageous  compromise  between  the  good  and 
the  bad  may  be  made.  In  the  tests  made  in  the  small  arm  for  erosion 
with  the  five  compositions,  the  erosions  produced  by  the  Maxim- 
Schupphaus  were  quite  slight^  those  by  the  "  W.  A.^^  XX  powder  very 
great.  They  were  mainly  confined  to  a  space  withih  2  inches  of  the 
seat  of  the  bullet,  and  had  caused  no  loss  of  velocity  except  in  the  case 
of  the  last-named  composition,  in  which  the  velocity  had  fallen  off 
about  150  feet.  The  compositions  arrange  themselves  in  the  same 
order  in  heating  and  erosive  effects,  and  not  only  that,  but  the  intervals 
are  much  the  same.  The  conclusion  was  also  reached  from  these 
experiments  that,  whether  the  proximate  cause  of  erosion  be  of  a 
mechanical  or  chemical  nature,  heat  is  the  original  disposing  cause.  It 
would  seem,  therefore,  that  the  erosive  effect  can  be  approximately 
predicted  from  a  determination  of  the  heating  effect,  and  both  with 
some  degree  of  approximation  from  a  knowledge  of  the  comx)osition; 
and  further,  that  the  great  heat  of  nitroglycerin  can  be  so  modified 
by  the  use  of  other  suitable  ingredients  in  a  powder  as  to  reduce  the 
heat  and  erosion  to  any  desired  point.  Hence  there  may  be  no  objec- 
tion on  the  score  of  erosion  to  the  use  of  nitroglycerin  with  suitable 
accompanying  ingredients  in  smokeless  powders. 

The  form  of  grain  is  of  great  importance  with  smokeless  powders, 
since,  unlike  the  charcoal  powders,  they  possess  the  property  of  burn- 
ing by  parallel  surfaces  in  the  gun.  This  property  gives  the  powder 
maker  great  advantage  in  designing  the  form  of  grain  so  as  to  obtain 
a  progressive  combustion  of  the  charge,  based  on  the  amount  of  burn- 
ing surface.  Experiments  have  shown  that  the  most  satisfactory  form 
of  grain,  as  being  the  most  progressive,  is  the  multix)erforated  cylinder, 
and  as  by  increasing  the  number  of  perforations  a  grain  of  any  desired 
size  may  be  obtained  for  any  given  thickness  of  the  walls  between  the 
perforations,  it  would  seem  that  by  this  method  a  free  and  unhindered 
inflammation  of  the  charge  could  be  obtained  and  at  the  same  time 
the  maximum  of  ballistic  power  realized  for  a  given  type  of  powder. 

Proving  ground  for  powder  at  Springfield  Station  j  Pennsylvania. — The 
installation  of  this  proving  ground  now  comprises  the  following  pieces, 
together  with  the  necessary  carriages,  chronographs,  pressure  gauges, 
etc.,  necessary  for  their  use: 

One  8-inoli  B.  L.  rifle,  model  1888. 
One  3.6-inch  field  guO;  model  1891. 
One  3.2-inch  field  gnn,  model  189Q. 
One  .30-caliber  magazine  rifle,  model  1892. 
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To  which  may  be  added  for  practical  use  the  following  belonging  to 
the  Du  Pont  Company: 

One  6-incli  naval  B.  L.  rifle. 

One  .30-caliber  pressure  barrel. 

One  .45-caliber  Springfield  rifle. 

One  .iS-caliber  Springfield  rifle^  pressure  barrel. 

Nearly  all  the  necessary  tests  of  samples  can  be  made  by  means  of 
these  pieces,  and  they  have  been  generally  in  use  during  the  year  for 
that  purpose.  Fifty-six  rounds,  mostly  brown  powder,  have  been  fired 
during  the  year  from  the  8-inch  gun  and  100  rounds  with  smokeless 
powder  from  the  3.2-inch  gun. 

MANUFACTURE   AND   TBST   OF   POWDERS   ON   THE   PACIFIC   COAST. 

Charcoal  powders. — The  manufacture  of  charcoal  powder  on  this  coast 
during  the  year  has  been  limited  to  a  lot  of  2,500  x)ounds  of  saluting 
I)owder  for  10-inch  muzzle- loading  smoothbore  guns,  and  a  quantity  of 
brown  powder  for  the  12-inch  B.  L.  rifle,  steel,  and  12-inch  B.  L.  mortar, 
cast  iron,  hooped,  and  black  molded  powder  for  12-inch  B.  L.  mortar, 
cast  iron,  hooped,  a  contract  for  this  i)owder  having  been  placed  with 
the  California  Powder  Works  for  issue  to  the  service  for  firing  instruc- 
tion in  target  practice.  The  powders  for  the  rifle  were  proved  in 
the  12inch  rifle  at  Fort  Winfield  Scott,  San  Francisco  Harbor,  and 
the  powder  for  the  mortar  was  proved  in  part  at  the  same  point  and 
in  part  at  the  Benicia  Arsenal  as  soon  as  a  mortar  could  be  mounted 
for  the  purpose.  The  powders  furnished  by  the  manufacturers  x)assed 
the  required  test  satisfactorily  and  were  accepted. 

8molcele88  powders. — Little  progress  has  been  made  in  the  develop- 
ment of  smokeless  powders  on  this  coast  since  my  last  annual  report. 
The  Giant  Powder  Company  has  purchased  and  set  up  a  Bouleng6 
chronograph,  and  has  now  a  well-equipped  testing  plant  for  small-arms 
powders.  The  United  States  Smokeless  Powder  Company  has  experi- 
mented during  the  year  with  x)owder  for  3.2-inch  field  gun,  but  without 
satisfactory  results.  But  one  new  variety  of  smokeless  powder  for 
small  arms  has  been  tested  during  thej-ear.  This  is  called  "Italian 
smokeless  powder,"  and  is  made  by  Parlato  &  Salamone,  of  San  Jose, 
Cal.,  manufacturers  of  and  dealers  in  fireworks.  It  is  a  white  powder 
in  appearance,  and  is  made  by  hand  in  small  round  grains  which  are 
not  too  hard  to  be  crushed  between  the  fingers.  When  ignited  it  burns 
with  a  white,  bright  flame;  it  produces  little  smoke  and  leaves  but  a 
slight  residue  in  the  bore.  The  makers  claim  that  the  powder  is  not 
affected  by  heat  or  cold. 

Proving  ground  at  Benicia  Arsenal. — The  manufacture  on  the  Pacific 
Coast  of  the  powder  required  for  the  service  of  the  posts  on  that  coast 
saves  the  considerable  cost  and  difficulty  attending  transportation 
from  the  East,  but  necessitates  provision  for  testing  the  i)owder  also 
at  some  convenient  place  on. the  Pacific  Coast.    The  place  selected  is 


BEPOBT  OF  THE  CHIEP  OF  ORDNANCE.  29 

the  Benicia  Arsenal,  and  a  beginning  has  been  made  toward  carrying 
out  the  plan  of  providing  a  proving  ground  by  mounting  a  12-inch 
mortar  on  the  site  selected  and  erecting  the  necessary  screens  for  the 
measurement  of  velocities.  The  mortar  carriage  used  was  economic- 
ally converted  from  a  15-inch  barbette  carriage,  and  permits  horizontal 
firing  only. 

SEACOAST  GUNS. 

The  firings  with  the  several  type  guns  under  test  have  been  com- 
pleted during  the  year. 

Ten-itich  B.  L.  rifle^  type. — ^The  requirements  of  the  powder  for  the 
test  of  this  gun  were  as  follows:  Charge,  250  pounds;  projectUe,  575 
X)Ounds;  p^^ssu^^  P^r  square  inch,  37,000  pounds;  initial  velocity,  1,975 
feet  per  second. 

The  gun  has  endured  292  rounds  without  any  apparent  loss  of 
strength.  Of  this  number  144  rounds  have  given  pressures  above 
35,000  x>ounds  per  square  inch.  The  maximum  pressure  obtained  was 
62,600  x)ounds  per  square  inch.  The  erosion  of  the  tube  for  some 
distance  in  front  of  the  seat  of  the  projectile  is  now  so  great  as  to 
destroy  the  accuracy  of  fire,  and  for  that  reason  alone  the  gun  is  con- 
sidered unserviceable.  As  was  to  be  expected,  the  erosion  increased 
very  rapidly  toward  the  last.  Up  to  about  the  two  hundredth  round 
the  accuracy  of  the  piece  was  not  materially  affected  by  this  erosive 
action.  Soon  after  this,  however,  it  was  found  that  the  projectiles  with 
the  service  band  did  not  take  the  rifling  well  enough  to  insure  accurate 
flight.  Accordingly,  a  projectile  was  used  having  a  band  of  the  same 
form  as  the  service  band,  but  one-tenth  of  an  inch  greater  in  diameter. 

The  effect  of  this  was  to  restore  the  accuracy  of  fire.  After  the 
two  hundred  and  fiftieth  round  the  erosion  had  progressed  so  far  as  to 
make  necessary  a  further  increase  in  diameter  of  band.  This  second 
increase  produced  results  as  satisfactory  as  those  obtained  by  the  first 
increase.  At  the  two  hundred  and  eighty-eighth  round,  however,  this 
advantage  disappeared.  Out  of  five  shot«  at  the  3,000-yard  target  but 
two  hits  were  obtained,  as  against  a  record  of  five  hits  at  the  same  range 
with  the  five  shots  immediately  preceding.  As  the  travel  of  the  shot 
had  not  materially  decreased,  it  was  not  thought  that  the  difficulty 
could  be  overcome  by  further  increase  in  thickness  of  band.  Prom  an 
inspection  of  the  extent  of  the  eroded  x>ortion  of  the  bore  it  seems 
probable  that  the  velocity  acquired  by  the  shot  before  reaching  the 
uninjured  portion  of  the  rifle  is  sufficient  to  partially  shear  or  tear  the 
band,  so  that  the  full  velocity  of  rotation  is  not  imparted. 

Some  trouble  was  exx)erienced  with  the  gas-check  cups  originally 
used  with  this  gun,  but  the  difficulty  was  entirely  removed  by  the  sub- 
stitution of  steel  split  rings  for  the  steel  cups.  Two  spindles  of  the 
mushroom  head  were  broken  during  the  test,  owing  to  defective  con- 
struction, and  in  one  instance  owing  in  part  to  the  excessive  pressure, 
62;600  iK>unds  per  square  inch,  obtained  in  the  gun.    Also  two  teeth 
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in  the  rotating  pinion  were  broken.    Some  defects  were  also  noticed  in 
the  tray  latch^  all  of  which  are  overcome  in  the  service  guns. 

The  gan  was  tested  for  accuracy,  rapidity,  etc.,  and  careftdly  star- 
gauged  at  intervals  during  the  test.  In  the  opinion  of  the  board  the 
gun  has  successfully  withstood  a  fire  of  292  rounds,  and  as  a  result  of 
this  test  no  injury,  except  that  due  to  erosive  effects  of  the  powder 
gases,  can  be  detected.  This  erosion  has  destroyed  the  accuracy  of 
fire,  and  for  this  reason  alone  the  gun  in  its  present  condition  is  con- 
sidered unserviceable,  and  the  board  concludes  that  it  is  a  suitable 
gun  to  be  put  in  the  G-ovemment  service.  In  view  of  the  otherwise 
good  condition  of  the  gun,  the  board  is  further  of  the  opinion  that  it  is 
desirable  to  have  it  relined  and  submitted  to  further  test. 

Crazier  lO-inch  wire  gutty  experimental, — ^This  gun  was  turned  over  to 
the  Board  for  Testing  Eifled  Gannon  after  it  had  been  fired  275  rounds, 
and  was  then  so  eroded  as  to  be  no  longer  in  suitable  condition  for  fire. 
Members  of  this  board  were,  however,  members  of  the  Ordnance  Board 
under  whose  supervision  the  firings  had  taken  place.  From  an  exami- 
nation of  the  gun  and  of  results  of  firings  made  by  the  Ordnance  Board, 
the  testing  board  finds  that  the  general  programme  adopted  for  the 
10-inch  B.  L.  rifle,  steel,  was  followed  in  this  test,  and  that  the  gun 
satisfactorily  met  all  requirements  as  to  rapidity,  accuracy,  and  general 
efi&ciency.  The  gun  was  designed  for  a  pressure  of  42,000  pounds  per 
square  inch  and  a  muzzle  velocity  of  2,100  feet  per  second,  using  from 
260  to  200  pounds  of  brown  prismatic  powder  and  a  projectile  weighing 
575  pounds.  A  total  of  275  rounds  were  fired,  of  which  20  gave  pres- 
sures below  35,000  pounds  per  square  inch,  14  between  35,000  and 
40,000  pounds,  231  between  40,000  and  45,000  pounds,  and  10  over 
45,000  pounds.  The  maximum  pressure  was  46,000  pounds  -per  square 
inch. 

As  already  stated,  the  gun  was  so  eroded  at  the  commencement  of 
the  rifling  that  the  board  did  not  consider  it. judicious  to  subject  it  to 
further  firing,  if  relining  of  the  tube  is  contemplated.  The  board  con- 
siders the  endurance  of  this  piece  as  entirely  satisfactory  and  that  it 
has  been  subjected  to  the  proper  test  for  the  determination  of  the 
endurance  of  the  same,  and  therefore  considers  it  a  suitable  gun  to  be 
put  in  the  Government  service.  It  is  considered  also  desirable  to  test 
the  effect  of  relining  the  tube,  and  the  board  recommends  that  this 
gun  be  relined  and  subjected  to  such  further  tests  as  may  be  desirable. 

Twelve-inch  B.  L.  rifle^  type, — ^The  ballistic  requirements  of  this  gun 
for  test  were  as  follows:  Charge,  450  pounds  brown  powder;  initial 
velocity,  1,975  feet  per  second;  pressure,  37,000  pounds  per  square  inch. 

As  the  development  of  a  brown  powder  suitable  for  12-inch  guns 
was  carried  on  with  this  gun,  the  above  ballistic  results  were  not 
obtained  until  the  test  had  been  more  than  balf  completed. 

This  gun  has  been  fired  227  rounds,  of  which  number  135  rounds  have 
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given  pressures  above  35,000  ponnds  per  square  inch.  The  maximum 
pressure  recorded  was  73,800  ponnds  per  square  inch.  As  a  result 
of  these  firings,  the  only  iivjury  discoverable  is  that  due  to  the  eroskm 
of  the  powder  gases.  In  all  other  respects  the  gun  is  apparently  able 
to  endure  an  indefinite  number  of  additional  rounds.  The  erosion, 
however,  has  now  proceeded  so  far  as  to  affect  the  accuracy  of  fire* 
For  this  reason,  and  also  to  permit  the  relining  of  the  gun,  the  board 
suspended  further  test  The  effect  of  the  erosive  action  upon  the 
accuracy  was  not  material  until  after  the  one  hundred  and  eighty-fifth 
round.  The  diameter  of  the  band  was  then  increased  one-tenth  of  an 
inch,  with  marked  effect  upon  the  accuracy  of  fire,  both  velocity  and 
pressure  being  brought  up  at  the  same  time  to  the  normal. 

As  this  was  the  first  gun  of  this  caliber  with  which  the  new  breech 
mechanism  had  been  tested,  some  trouble  was  experienced  which  led 
to  certain  modifications  duriug  the  trial.  The  steel  cups  in  front  and 
rear  of  the  gas-check  pad  were  replaced  by  split  rings.  The  pinions  of 
the  rotating  gearing  were  found  too  weak,  and  were  replaced  by 
shrouded  gears.  The  tray  latch-spring  bolt  also  proved  to  be  too 
weak,  and  was  strengthened  and  modified  in  form.  It  was  also  made 
apparent  that  the  translating  stud  did  not  afford  sufficient  bearing 
surface  and  was  too  easily  deformed.  This  latter  feature  has  been 
modified  on  all  12-inch  guns  made  since  the  type  gun,  and  a  bolt  added 
for  locking  the  block  to  the  tray  when  the  block  is  opened.  Some  dif- 
ficulty was  also  experienced  in  the  action  of  the  locking  nuts  on  the 
end  of  the  spindle  of  the  mushroom  head,  causing  a  tightening  of  the 
pad  and  rendering  rotation  of  the  block  difficult.  It  is  believed,  how- 
ever, that  all  these  difficulties  have  been  more  or  less  overcome,  and 
that  this  breech  mechanism  may  now  be  considered  fairly  satisfactory 
for  12-inch  guns. 

In  procuring  additional  forgings  for  the  further  manufacture  of  12- 
inch  guns  the  Department  has  changed  the  model  of  the  breech  mechan- 
ism, with  the  expectation  of  obtaining  a  more  x>erfectly  satisfactory 
action.  Any  trouble,  however,  with  the  locking  nuts  of  the  spindle  and 
with  the  pad  will  be  found  inherent  in  this  new  system  as  well  as  in 
the  present. 

Owing  to  the  delay  in  placing  this  gun  upon  a  mount  where  the  trial 
for  rapidity  could  be  made,  this  trial  was  made  with  another  12-inch 
rifle,  which,  after  proper  adjustment,  gave  a  rapidity  of  five  rounds  in 
twenty-two  minutes. 

In  the  opinion  of  the  board,  the  12-inch  B.  L.  rifle,  steel,  type,  has 
been  subjected  to  the  proper  test  for  the  determination  of  the  endurance 
of  the  same,  and  the  board  therefore  considers  that  this  gun  is  suitable 
to  be  put  in  the  Government  service. 

A  foil  rejwrt  of  the  tests,  including  results  for  accuracy,  is  contained 
in  the  report  of  the  board,  which  forms  an  appendix  to  this  report. 
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The  number  of  seacoast  guns  manufactured  at  the  gun  lactory  up  to 
the  end  of  the  last  fiscal  year,  June  30, 1896,  and  the  years  of  their 
manufacture,  are  as  follows : 


Year. 


1800. 
1881. 
1892. 
1893. 
1894. 
1896. 
1896. 


Total 


8-iiich 
rifles. 


10-inch 
rifleit. 


12-ixich 
rifles. 


al 


al 


12 


al 


1 

18 

5 

12 : 

5 

8 

5 

8 

3 

10 ; 

9 

9 

40 


41 


21 


12-iiioh 
mortars. 


7 
18 

48 

4 
3 


80 


a  Type. 

In  addition  to  these,  the  West  Point  Foundry  Company  finished  and 
assembled  eleven  d-inch  guns  in  the  fiscal  years  ending  June  30, 1893, 
June  30, 1894,  and  June  30, 1895. 

And  the  Bethlehem  Iron  Company,  under  its  contract  of  November 
7, 1891,  for  one  hundred  guns,  had  finished  on  June  30, 1896,  ten  8-inch 
guns  and  fifteen  10-inch  guns. 

This  makes  the  total  number  of  seacoast  guns  completed  and  ready 
for  service  on  June  30,  1896,  sixty-one  8.inch  guns,  fifty-six  10-inch 
guns,  twenty-one  12-inch  guns,  and  eighty  12-inch  mortars. 

Under  the  provisions  of  the  fortifications  act  of  June  6, 1896,  a  con- 
tract for  the  purchase  of  21  additional  sets  of  forgings  for  10-inch  guns 
was  awarded  the  Bethlehem  Iron  Company,  aud  another  contract  for 
21  additional  sets  of  forgings  for  12-inch  B.  L.  guns  to  the  Midvale 
Steel  Company. 

Congress  at  its  last  session  also  made  provision  for  the  manufacture 
of  one  type  16-inch  gun,  the  contract  for  the  forgings  for  which  has 
been  awarded  to  the  Bethlehem  Iron  Company.  This  gun  will  be  fin- 
ished and  assembled  at  the  Army  Gun  Factory. 

During  the  past  month  practice  has  been  had  by  the  artillery  troops 
with  the  new  armamenl,  including  guns  of  8 -inch,  10-inch,  and  12-inch 
caliber,  mounted  on  barbette,  gun  lift,  or  disappearing  carriages,  and 
also  with  the  12-inch  B.  L.  mortars,  mounted  in  their  emplacements. 


SEACOAST   MOBTABS. 

Under  the  provisions  of  the  fortifications  act  of  June  6, 1896,  con- 
tracts have  been  placed  in  part  for  the  forgings  and  in  part  for 
finished  mortars,  for  66  additional  12-inch  B.  L.  mortars,  steel.  Part 
of  the  forgings  will  be  finished  and  assembled  by  contract  with  the 
Builders  Iron  Foundry,  of  Providence,  E.  I.,  and  the  remainder  at  the 
Army  Gun  Factory.  A  contract  for  30  finished  mortars  was  awarded 
to  the  Bethlehem  Iron  Company.  These  mortars  will  all  be  completed 
within  the  fiscal  year  ending  June  30,  1898. 

With  this  additional  lot,  the  total  number  of  12-inch  mortars  for  issue 
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to  service  will  be  144,  of  wbicli  number  one-half  are  of  cast  iron,  steel 
hooped,  and  the  other  half  are  all-steel  mortars.  In  addition  to  these, 
one  cast-iron  hooped  mortar  has  been  supplied  to  the  Benicia  Arsenal 
for  the  proof  of  mortar  powders  procured  under  contract  and  one  all- 
steel  mortar  to  the  United  States  Military  Academy  at  West  Point, 
N.  Y.,  for  the  instruction  of  cadets. 

GUN   OABBIAGES. 

Under  the  provisions  of  the  last  fortifications  act  additional  contracts 
have  been  placed  for  10-inch  disappearing  carriages  as  follows: 

Bethlehem  Iron  Company - , 12 

Soiithwark  Foundry  and  Machine  Company 10 

Kiles  Tool  Works  Company 8 

Orders  have  also  been  placed  at  Y.'atertown  Arsenal  for  the  manu- 
facture of  an  additional  lot  of  five  Sinch,  five  10-inch,  and  four  12-inch 
disappearing  carriages;  also  for  several  12- inch  nondisappearing  bar- 
bette carriages,  and  for  the  alteration  of  three  gun-lifb  carriages  to 
barbette  carriages.  The  funds  thus  far  appropriated  are  sufficient 
to  provide  the  following  kinds  and  calibers  of  carriages: 

Total  rarriageB  completed,  under  manvfacturc^  and  for  which  there  are  appropriations 

available. 

12-inch : 

Disappearing  C.  P 1 

Disappearing  F.  P 14 

Nondisappearing 11 

Gun-lift 2 

Casemate 1 

10-inch : 

Disappearing  C.  P 1 

Disappearing  P.  P a  64 

Nondisappearing 5 

8- inch: 

Disappearing  F,  P a  10 

Nondisappearing 8 

It  is  expedited  that  all  will  be  comxjleted  within  the  uscal  year  ending 
June  30, 1898,  and  there  are  funds  on  hand  for  twelve  8-inch  carriages 
now  advertised  for. 

Sou)e  modifications  of  the  disappearing  carriage,  model  1894,  have 
been  introduced  with  those  now  under  construction,  known  as  model 
1890,  mainly  with  the  view  of  increasing  the  facility  and  esx)ecially  the 
rapidity  of  maneuvering.    They  are  principally  as  follows: 

Live  chassis  rollers  have  replaced  the  axle  rollers.  The  carriage  is 
mounted  upon  a  single  turntable  instead  of  upon  a  forward  turntable 
and  rear  traverse  circle,  as  heretofore. 

Onn  iron  has  been  substituted  for  cast  steel  as  the  material  for  the 
chassis  rails. 


a  Exclusive  of  typo  carriuge. 
OBD  96 3 
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A  chain  and  sprocket  wheel  retraction  gear  has  rep1a<}ed  the  rope 
and  tackle. 

At  the  shot  trial  of  one  of  the  carriages,  model  1894,  which  had  been 
fitted  with  live  chassis  rollers,  the  saying  of  counterweight  was  found 
to  be  about  7,000  pounds,  and  the  efltort  required  to  haul  the  piece 
down  by  hand  was  reduced  about  60  per  cent.  No  difficulty  with  this 
class  of  rollers  was  developed  at  the  firing  trial  of  the  carriage. 

It  is  expected  that  mounting  the  carriage  ui)on  a  single  turntable 
will  reduce  by  about  one-half  the  time  required  for  traversing,  besides 
affording  an  increased  field  of  fire. 

ALTERATION  OF  CARRIAGES. 

During  the  fiscal  year  six  barbette  carriages,  front  pintle,  with 
hydraulic  cylinders,  have  been  altered  at  Watertown  Arsenal  for  the 
15-inch  smoothbore  gun.  ]^o  estimate  for  continuing  this  work  was 
submitted  to  Congress  at  its  last  session,  as  it  was  thought  that  the 
wants  of  the  service  as  respects  these  carriages  were  sufficiently  sup- 
plied for  the  present. 

MORTAR  CARR1AG13S. 

Under  the  provisions  of  the  last  fortifications  act,  contracts  have 
been  made  for  sixty-seven  12-inch  spring-return  mortar  carriages  of  the 
Gordon  type,  as  follows:  Fifty-seven  carriages  awarded  to  the  Robert 
Poole  &  Son  Company  and  ten  carriages  awarded  to  the  Southwark 
Foundry  and  Machine  Compariy. 

These  carriages  will  all  be  completed  within  the  next  fiscal  year,  and 
will  give  a  total  of  150  mortar  carriages  for  issue  to  service,  exclusive 
of  two  carriages,  one  at  West  Point  and  one  at  the  proving  ground  at 
Sandy  Hook,  N.  J. 

RAPID-FIRE   aUNS. 

Experimental  12-centimeter  guns. — The  tests  of  the  several  types  of 
12-centimeter  (4.72-inch)  rapid-fire  guns  procured  by  the  Department 
for  comparative  trial  have  been  completed  by  the  Ordnance  Board 
during  the  past  year,  and  the  results  may  be  summarized  as  follows : 

All  the  guns  were  submitted  to  the  same  programme  of  tests,  which 
had  for  its  object  to  determine  velocity,  accuracy,  rapidity,  rapidity  with 
accuracy,  efiect  of  shrapnel  against  steel  plates,  dispersion  of  canister, 
rapidity  with  a<;curacy  against  a  moving  target,  action  and  effect  of 
dust,  rust,  excessive  charges,  defective  cartridges,  and  the  endurance. 

Schneider  lJ2-centimeter  (4.73-inch)  rapid-fire  gun. — This  gun  is  ofbuilt-up 
steel  of  50  calibers  total  length  and  weighs  7,168  pounds.  The  weight 
of  projectile  is  48.4  pounds,  and  of  the  powder  charge,  brown  prismatic, 
26.5  pounds ;  smokeless,  18.2  pounds.  The  gun  is  adapted  to  either  per- 
cussion or  electrical  firing,  using  metallic  ammunition.  The  character  of 
the  breech  mechanism  is  fully  described  in  the  report  of  the  Ordnance 
Board,  which  forms  an  appendix  to  this  report.    The  mount  consists 
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of  a  cradle,  chassiH,  racer,  bedplate,  shield,  and  trainiDg  mechanism. 
The  recoil  is  taken  up  by  hydraulic  brakes,  and  the  piece  returned 
into  firing  position  by  means  of  recuperator  springs.  The  maximum 
extent  of  recoil  is  8.3  inches.  The  tests  of  this  gun  were  carried  out  in 
the  presence  of  Commodore  Kreyder,  of  the  French  army,  the  rei)re- 
sentative  of  the  Scheider  Steel  Works  at  Creusot. 

The  board  found  that  the  action  of  the  breech  mechanism  in  manipu- 
lation and  deliberate  firing  was  satisfactory.  The  number  of  parts  of 
the  mechanism  is  Gl,  including  9  springs,  which  exceeds  the  number 
that  is  usually  found  in  the  best  modern  mechanisms  for  rapid-fire  guns. 
The  use  of  two  levers  in  operating  the  breechblock  is  considered  a 
source  of  some  confusion,  except  in  the  hands  of  a  trained  operator. 
The  extractor  was  considered  somewhat  defective  in  that  it  has  so  little 
surplus  power  over  that  required  under  normal  conditions,  which  it  is 
thought  might  afifect  the  rapidity  of  firing  under  some  circumstances. 

At  the  termination  of  the  operation  of  closing  the  breech  the  right 
arm  of  the  ox>erator,  as  well  as  a  considerable  portion  of  his  body,  is  in 
the  rear  of  the  breech  of  the  gun.  This  is  considered  by  the  board  a 
very  objectionable  feature  in  a  rapid-fire  gun.  It  is  particularly  objec- 
tionable with  this  gun,  for  the  reason  that  the  extractor  guide  extends 
to  the  breech  about  11  inches.  The  operator  manipulating  the  block  is 
liable  to  stand  close  to  the  end  of  this  guide.  If  while  in  this  position 
the  piece  were  discharged,  in  all  probability  a  fatal  blow  would  be 
received  from  the  guide  by  the  oi)erator  during  the  recoil.  In  the 
excitement  of  rapid  firing  this  might  occur. 

An  arrangement  to  prevent  premature  explosion  of  cartridge  appears 
to  be  efficient  and  satisfactory.  The  highest  velocity  obtained  in  the 
tests  was  2,570  feet  per  second,  the  pressure  being  35,600  pounds  per 
square  inch.  As  this  pressure  exceeds  the  pressure  prescribed  for  the 
gun,  the  charge  of  French  B.  N.  smokeless  powder  was  reduced  from 
18.75  pounds  to  18.5  pounds,  by  which  the  pressure  was  reduced  to 
about  33,000  pounds  per  square  inch  and  the  velocity  to  2,537  feet  per 
second.  As  respects  accuracy,  at  1-mile  range  the  mean  vertical 
deviation  from  center  of  impact  was  2.3  feet,  the  mean  horizontal  devia- 
tion 1.88  feet,  and  the  mean  deviation,  2.09  feet.  The  number  of 
rounds  fired  in  three  minutes  was  19,  of  which  8  were  fired  in  the  first 
minute,  the  gun  being  served  by  two  officers  and  five  men.  The  officers 
oi>erated  the  block  and  fired  the  gun;  four  men  served  ammunition  and 
inserted  the  cartridges,  and  one  man  took  charge  of  the  empty  cases. 
The  rapidity  was  noticeably  affected  by  the  laek  of  power  in  the  ex- 
tractor, the  fact  that  it  was  necessary  to  push  the  projectile  well  up 
into  the  rifling  in  order  to  close  the  block  making  the  latter  part  of 
the  block's  motion  somewhat  difficult;  by  the  necessity  of  keeping  the 
block  ox>en  to  its  fiiUest  extent  during  the  insertion  of  the  cartridge, 
and  by  the  care  required  before  pulling  the  lanyard  t^o  insure  that  the 
officer  operating  the  block  was  out  of  the  way. 
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lu  the  dust  or  sand  test  the  breech  mechanism  was  as  far  as  possi- 
ble filled  with  sand  forced  in  by  the  action  of  a  blacksmith's  bellows. 
To  open  the  block  it  was  necessary  to  disconnect  the  extractor  from  it. 
The  block  was  dismounted  from  the  slot,  and  the  dust  brushed  off,  the 
chamber  and  bore  wiped  out  with  the  gun  sponge,  and  the  si)ongeused 
to  brush  the  dust  out  of  the  breech  threads  sind  extractor  guide.  Total 
time  required  for  these  operations  and  to  fire  five  rounds,  forty-one 
minutes  and  forty -four  seconds.  But  one  defective  cartridge  was  fired. 
Before  this  test  the  gun  was  thoroughly  cleaned  and  oiled.  The  case 
was  prepared  by  filing  four  slots  obliquely  through  the  edge  of  the  rim 
at  an  angle  of  about  40  degrees  with  the  axis,  so  as  to  just  touch  the 
cavity  of  the  case.  Upon  discharge  a  large  quantity  of  gas  esca])ed 
through  the  block,  being  blown  about  100  feet  to  the  rear.  The  console 
was  unlatched  and  the  block  slightly  rotated.  The  block  could  not  be 
opened  by  hand,  but  required  blows  on  the  lever  by  mallet  to  rotate  it. 
After  rotation  the  block  was  withdrawn  by  blows  from  the  muzzle  with 
a  rammer.  The  claw  of  the  extractor  was  found  broken  olf,  rendering 
the  latter  unserviceable. 

For  combined  accuracy  and  rapidity,  a  single  target  of  ten  rounds 
was  taken  at  1  mile,  resulting  as  follows:  Mean  vertical  deviation 
from  center  of  impact,  1.85  feet;  mean  horizontal  deviation,  2.05  feet, 
and  mean  deviation  from  cetiter  of  impact,  2.76  feet.  Time  of  firing, 
four  minutes  and  eight  seconds. 

The  ^* blow-back''  or  defective  primer  test  was  made  by  thinning  the 
metal  of  the  primers  sufficiently  to  insure  that  the  primer  would  break 
at  discharge  and  allow  the  gases  to  penetrate  into  the  mechanism. 
One  round  was  fired,  resulting  in  the  blowing  out  of  the  firing  pin  and 
the  twisting  and  bending  of  the  firing-pin  spring.  These  parts  had  to  be 
renewed  before  firing  could  be  continued. 

Under  the  test  for  excessive  pressure,  pressures  of  42,000, 50,286,  and 
53,489  pounds  per  square  inch  were  obtained.  No  accident  of  any  kind 
occurred  during  this  test. 

The  work  of  the  carriage  throughout  the  firing  was  satisfactory. 

Can^  12'Centimeter  {i.72inch)  rapid-fire  gun, — This  gun  is  a  built-up 
steel  gun,  weighing  5,830  pounds,  and  has  a  length  of  40  calibers.  It  is 
fitted  with  the  regular  Gan^t  breech  mechanism,  and  is  mounted  on  a 
spring-return  limited-recoil  mount,  Bellville  springs  instead  of  spiral 
springs  being  employed  for  returning  the  piece  to  the  firing  position. 
The  recoil  is  checked  by  means  of  a  hydraulic  cylinder.  A  full  descrip- 
tion of  the  gun  and  mount  is  contained  in  the  report  of  the  Ordnance 
Board,  which  forms  an  appendix  to  this  report.  The  ammunition  con- 
sists of  a  solid  drawn  brass  case  having  a  primer  which  may  be  secured 
into  its  seat  immediately  prior  to  firing  and  thus  reduce  the  liability 
to  accident.  The  weight  of  the  projectile  is  46.2  pounds,  and  the  x>owder 
charge  is  11  pounds  of  B.  N.  smokeless  i)owder. 

The  regular  programme  was  followed  in  the  test  of  this  gun  up  to  the 
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time  that  it  was  i)ermauently  disabled.  The  action  of  the  breech 
mechanism  in  manipulation  and  deliberate  firing  was  satisfactory. 
The  number  of  parts  of  the  mechanism  is  39,  including  four  springs. 
This  number,  though  not  excessive,  is  considered  greater  than  is  con- 
sistent with  tjie  simplicity  and  certainty  of  action  required  in  a  rapid- 
fire  gun.  The  extractor  lias  little  surplus  power  over  that  required 
under  normal  conditions,  and  a  separate  tool  is  provided  for  the 
extraction  of  cases  which  have  stuck  in  the  chamber.  This  feature 
results  in  a  tendency  to  overstrain  and  therefore  bend  and  distort  the 
extractor  before  it  is  discovered  that  use  must  be  made  of  this  tool. 
Th(;  action  of  the  extractor  under  normal  conditions  is  simply  to  loosen 
the  case,  after  which  the  latter  is  withdrawn  by  hand.  At  the  termi- 
nation of  the  operation  of  closing  the  breech  the  right  arm  of  the 
operator,  as  well  as  a  considerable  portion  of  his  body,  is  in  rear  of  the 
breech  of  the  gun.  As  already  stated,  this  is  considered  by  the  board 
a  very  objectionable  feature  in  a  rapid-tire  gun,  as  it  might  easily 
happen  in  the  excitement  of  rapid  firing  that  the  piece  would  be  dis- 
charged after  the  block  is  closed  but  before  the  operator  has  time  to 
get  out  of  the  way,  which  might  result  in  his  being  seriously  injured 
by  a  blow  due  to  the  recoil  of  the  piece.  A  safety  pin  is  provided  to 
guard  against  premature  explosion.  The  three  motions  of  rotating, 
withdrawing,  and  swinging  the  block  are  accomplished  by  a  single 
motion  of  the  lever,  an  arrangement  which  adds  considerably  to  the 
complexity  and  number  of  parts  of  the  system. 

With  a  charged  of  10  pounds  8  ounces  B.  I^.  smokeless  powder  a 
velocity  of  2,131  feet  per  seccmd,  with  a  pressure  of  34,200  pounds  per 
square  inch,  was  obtained  in  January,  1895,  but  later  on  this  same 
powder  had  undergone  so  considerable  a  change  that  a  very  much 
higher  pressure  and  a  higher  velocity  were  developed  with  even  a  less 
charge  of  i)owder.  By  substituting  cordite  for  B.  N.  powder,  and  using 
a  charge  of  8  i)ounds  4  ounces,  a  mean  velocity  of  2,470  feet  was 
obtained,  with  a  pressure  of  34,000  pounds. 

In  the  test  for  rapidity  the  charge  was,  for  safety,  reduced.  The 
gun's  detachment  consisted  of  two  officers  and  five  enlisted  men,  one 
officer  operating  the  breechblock  and  the  other  pointing  and  firing  the 
gun.  At  the  end  of  the  first  minute  four  rounds  had  been  fired;  at  the 
end  of  the  second  nine  rounds,  and  at  the  end  of  the  third  minute  eight- 
een rounds  had  been  fired.  Two  missfires  were  counted  as  fired  rounds. 
The  missfires  affected  the  rapidity  to  the  extent  of  one  or  possibly  two 
rounds.  They  appeared  to  be  due  to  the  insensitive  primers  rather 
than  to  la(;k  of  strength  in  the  firing  mechanism. 

With  a  charge  of  cordite,  targets  were  taken  at  1  mile  and  at  3,000 
yards.  At  1  mile  the  mean  vertical  deviation  from  center  of  impact 
was  2.34;  mean  horizontal  deviation,  1.77  feet;  mean  deviation,  2.94 
feet.  At  3,000  yards  the  mean  vertical  deviation  was  3.8;  mean  hori- 
zontal deviation,  3.82,  and  mean  deviation,  5.42. 
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In  the  test  for  rapidity  with  accuracy,  the  tiring  was  made,  for  safety, 
with  reduced  charges.  The  results  were  as  follows  at  1,000  yards: 
Mean  vertical  deviation  from  center  of  impact,  1.55  feet;  mean  hori- 
zontal deviation,  1.34  feet,  and  mean  deviation,  2.05  feet.  Time  for  10 
rounds,  one  minute  ftfty-nine  and  one-half  seconds.  At  500  yards  the 
results  were  as  follows:  Mean  vertical  deviation,  0.86,  mean  horizontal 
deviation,  0.83,  and  mean  deviation,  1.20  feet.  Time  for  ten  rounds, 
one  minute  and  fifty-five  seconds,  excluding  a  delay  of  seven  minutes 
and  twenty  seconds  caused  by  a  missfire.  These  short  ranges  were  used 
because  of  the  small  charge  and  the  consequent  reduction  in  velocity. 

In  firing  for  rapidity  with  accuracy,  alternating  at  two  500-yard  tar- 
gets, 75  feet  apart,  this  gun  became  permanently  disabled  by  the 
blowing  out  of  the  breechblock.  The  gun  was  aimed  and  the  firing 
conducted  by  the  same  officer  who  had  conducted  all  the  rapidity  and 
accuracy  tests  made  with  the  gun.  Prior  to  this  round,  on  account  of 
the  missfires  which  had  occurred,  the  firing  pin,  which  had  become 
somewhat  burred  on  its  edges  and  fitted  rather  loosely  on  its  seat,  was 
replaced  by  a  new  pin.  At  the  second  round,  while  the  man  who  was  in 
charge  of  the  mechanism  was  in  the  act  of  closing  the  block,  a  prema- 
ture explosion  occurred,  resulting  in  the  blowing  out  of  the  breechblock 
and  the  disabling  of  the  gun.  This  premature  explosion,  it  appears 
from  the  reports,  was  caused  by  the  faulty  seating  of  the  coned  portion 
of  the  firing  pin  in  its  recess,  and,  although  the  firing  pin  was  somewhat 
shorter  than  that  previously  used,  this  faulty  adjustment  of  the  two 
coned  surfaces  caused  the  pin  to  protrude  to  a  dangerous  extent  beyond 
the  face  of  the  breechblock,  so  that  when  the  latter  was  entirely  closed, 
as  iu  the  rapidity  test,  the  protruded  pin  was  enabled  to  strike  the 
primer  a  blow  sufficient  to  explode  the  cartridge  before  the  block  was 
fully  closed.  The  diflference  in  the  amount  of  protrusion  was  slight, 
but  it  was  sufficient  to  determine  the  diflTerence  between  absolute  safety 
and  extreme  danger.  The  breech  mechanism  having  been  completely 
destroyed  by  this  accident,  the  test  of  the  gun  and  mount  was  closed. 

The  action  of  the  mount  during  the  test  was  satisfactory. 

HotchMss  12-centimeter  {4.72'inch)  rapid-fire  gun, — This  gun  is  a  built- 
up  steel  gun  weighing  4,370  pounds,  and  is  of  40  calibers  total  length. 
It  has  the  usual  Hotchkiss  breech  mechanism — falling-block  system — 
and  is  mounted  on  a  limited  recoil  mount  with  hydraulic  cylinders  for 
checking  the  recoil  and  springs  for  returning  the  piece  to  the  firing 
position.  A  full  description  of  the  piece  and  its  mount  will  be  found  in 
the  report  of  the  Ordnance  Board,  which  forms  an  appendix  to  this 
report. 

In  testing  the  piece  in  accordance  with  the  prescribed  programme,  a 
charge  of  10  pounds  French  smokeless  B.  N.  powder,  with  a  55  pound' 
projectile,  gave  a  velocity  of  about  1,883  feet  i)er  second  and  a  pressure 
of  24,390  pounds  per  square  inch.  With  a  projectile  weighing  36 
pounds  4  ounces  the  velocity  was  about  2,048  feet.    The  action  of  the 
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breech  mechanism  during  these  rounds  resulted  in  nothing  worthy  of 
note,  except  that  the  weight  of  the  breechblock  was  found  to  be  a 
serious  hindrance  to  its  quick  and  easy  manipulation  in  closing. 

In  the  test  for  rapidity,  10  pounds  of  B.  N.  smokeless  powder  and  a 
projectile  weighing  36  pounds  4  ounces  were  used.  The  number  of 
rounds  fired  in  a  minute  was  seven.  On  account  of  the  slow  combus- 
tion of  the  powder,  large  quantities  of  flame  rushed  out  of  the  breech 
of  the  gun  each  time  that  the  block  was  opened.  Tt  was  therefore 
found  necessary  to  suspend  the  firings  after  one  minute  and  twelve 
seconds,  eight  rounds  having  been  fired  in  this  time.  In  order  to 
obtain  a  more  suitable  powder  for  this  test,  I.  B.  E.  sphero-hexagonal 
powder  was  employed,  this  being  a  powder  procured  for  the  5-inch 
siege  gun.  With  this  I.  B.  E.  powder,  the  mean  pressure  of  four 
rounds,  the  charge  being  15  pounds,  was  36,750  pounds.  This  powder 
was  accordingly  selected,  and  the  charge  placed  at  15  pounds.  At  the 
first  round,  using  this  charge  of  powder  indications  of  a  higher  pres- 
sure were  observed.  The  cartridge  case  stuck  in  the  bore  and  was 
backed  out  with  difficulty  by  means  of  a  rammer  passed  in  from  the 
muzzle.  The  head  of  the  case  was  slightly  distorted,  and  gas  escaped 
from  one  of  the  rivets  securing  it.    The  case  w-as  not  split. 

A  second  round  was  then  fired,  and  the  same  indications,  though  to 
a  less  degree,  were  observed^  there  was  no  escape  of  gas  past  the 
rivets.  As  the  indications  pointed  to  high  though  not  abnormal  pres- 
sures, it  was  decided,  for  safety,  to  postpone  the  test  for  rapidity  and 
to  take  additional  pressures.  To  this  end,  a  case  was  unloaded,  a 
pressure  plug  placed  in  the  bottom,  and  tbe  charge  and  projectile 
replaced.  At  this  point  the  gun  burst.  The  projectile  and  breech 
projected  about  100  yards  to  the  rear;  the  pressure  plug  was  not 
recovered.  The  body  of  the  cartridge  case  remained  in  the  gun.  The 
head  was  blown  oft'  and  to  the  left.  In  loading  the  cases  the  powder 
was  placed  in  a  bag,  and  a  careful  investigation  was  made  to  ascertain 
the  cause  of  this  disaster,  if  possible.  The  gun  was  star- gauged,  and 
the  results  showed  no  abnormal  change.  The  appearance  of  the  freshly 
fractured  surfaces  indicated  good  metal,  and  specimens  were  subse- 
quently taken  from  the  fragments  and  tested  at  the  Watertown  Arse- 
nal, and  this  test  also  showed  that  the  metal  was  of  good  quality. 

In  order  to  determine  the  pressures  exercised  by  the  powder  charge, 
another  rapid-fire  gun  of  the  same  caliber  and  volume  of  chamber  was 
employed,  in  which  charges  were  used  greatly  increasing  up  to  13J 
pounds,  with  a  projectile  weighing  36J  pounds.  The  maximum  i)res- 
sure  obtained  with  the  latter  charge  was  38,200  pounds  per  square 
inch.  It  was  intended  to  carry  the  charge  up  to  15  pounds,  but  owing 
to  defects  in  the  breechblock  developed  by  the  firings,  the  gun  was 
withdrawn  for  repairs,  and  it  has  not  up  to  this  date  again  become 
available  for  firing.  The  results  are  sufficient,  however,  to  indicate 
that  a  charge  of  13^  pounds  was  sufficient  to  produce  the  standard 
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pressure,  and  that  the  charge  selected  for  the  rapidity  test  was  a  pound 
and  a  half  too  great.  Taking  the  highest  pressure  recorded  in  the  13^- 
pound  charge — 38,200  pounds  per  square  inch — ^the  pressure  in  the 
same  gun  with  15  pounds  of  the  same  i>owder,  calculated  by  Sarrau's 
formula,  is  44,740  pounds.  This  formula  has  by  frequent  use  been 
proved  to  be  very  reliable,  especially  for  this  class  of  i)owder  and  for 
charges  differing  by  small  amounts.  From  nil  the  indications  and 
data  obtainable,  therefore,  it  appears  that  the  pressure  at  the  time  of 
the  rupture  could  not  have  exceeded  50,000  pounds  -per  square  inch, 
and  this  pressure  is  not  sufficient  to  produce  rupture  of  a  gun  properly 
designed  and  built. 

The  area  of  the  cross  section  of  the  chamber  is  about  23  square  inches 
and  that  of  the  fractured  surface  about  80  square  inches;  a  pressure  of 
50,000  pounds  in  the  bore  would  therefore  produce  a  strain  at  the  frac- 
tured surface  of  18,750  pounds  per  square  inch.  To  produce  a  strain 
at  this  surface  of  44,000  pounds  the  elastic  limit  of  the  material  would 
require  powder  pressure  of  117,000  pounds  per  square  inch,  and  for  a 
strain  of  89,000  pounds  i)er  square  inch,  the  tensile  strength  of  the  steel, 
a  powder  pressure  of  237,000  pounds  per  square  inch.  These  figures 
indicate  that  the  cause  of  the  failure  was  not  the  lack  of  sectional  area 
of  metal  at  the  place  of  fracture.  As  to  the  possibility  of  a  defect  in 
the  manufacture,  an  examination  of  the  gun  after  the  accident  showed 
a  projection  of  the  tube  at  the  rear  of  about  one-hundredth  of  an  inch. 
This  projection  was  not  noticed  before  the  accident,  and  it  is  probable 
that  in  manufacture  the  ends  of  tlie  jacket  and  tube  were  faced  off 
even.  The  constraint  evidenced  by  this  i^rojection  may  have  produced 
local  strains  tending  to  start  a  fracture,  but  nothing  more  than  mere 
conjecture  can  be  advanced  in  regard  to  the  cause  of  this  accident. 

Armstrong  12-cenUmeter  rapid-fire  gun, — This  gun  is  also  a  built-up 
steel  gun  of  4,676  pounds  weight  and  about  41  calibers  total  length. 
The  breechblock  is  on  the  EUswick  system,  being  formed  in  two  steps, 
the  front  step  being.conical  and  the  rear  step  cylindrical.  Both  steps 
have  three  portions  of  their  threads  removed,  each  corresponding  to 
one-sixth  of  a  turn  of  the  block,  and  having  the  threads  of  one  portion 
opposite  the  blank  spaces  on  the  other.  The  carriage  is  the  balanced 
pillar  mount,  having  hydraulic  cylinders  for  checking  the  recoil  and 
springs  for  returning  it  to  the  firing  position.  A  full  description  of  the 
gun  and  mount  is  contained  in  the  report  of  the  Ordnance  Board,  which 
forms  an  appendix  to  this  report.  The  ammunition  is  metallic,  but  not 
fixed,  the  projectile  and  powder  charge  being  separate.  The  cartridge 
case  has  a  pronounced  conical  shape,  and  is  of  solid  drawn  brass,  i>ro- 
vided  with  a  screw  hole  in  its  head  for  the  electric  primer  and  a  cap  to 
cover  its  mouth.  The  i)owder  charge  is  about  5^  pounds  of  cordite;  the 
projectile  weighs  45  pounds.  The  velocity  obtained  was  2,204  feet  per 
second,  and  the  pressure  32,000  pounds  per  square  inch. 

Six  rounds  were  fired,  two  with  a  charge  of  5  pounds  8  ounces,  one 
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with  5  pounds  12  ounces,  and  three  with  a  charge  of  6  x)ounds  of  cor- 
dite«  The  mean  pressure  in  the  last  three  rounds  was  36,000  pounds. 
At  the  sixth  round,  the  primer  being  defective,  a  blow-back  occurred, 
so  injuring  the  mechanism  as  to  render  the  gun  unserviceable.  The 
firing  mechanism  was  completely  disabled,  the  firing  pin,  insulator,  and 
brass  covering  being  permanently  driven  back  about  half  an  inch.  The 
mainspring  was  upset  and  rendered  useless.  The  breechblock  could 
only  be  started  after  repeated  blows  on  the  end  of  the  locking  hammer. 
An  examination  of  the  mechanism  showed  that  the  only  outlet  provided 
for  the  gases  resulting  from  a  blow-back  was  to  the  rear  through  the 
mainspring  recess  in  the  carrier,  thence  through  a  few  small  holes  bored 
in  the  bushing  screwed  into  the  rear  end  of  this  recess.  This  proved  to 
be  entirely  inadequate,  since,  in  addition  to  the  fact  that  these  holes 
were  too  small,  they  were  effectively  covered  by  the  flat  end  of  the 
mainspring.  The  gases,  therefore,  finding  no  egress,  exerted  their 
pressure  on  the  entire  front  surface  of  the  carrier,  and  the  blow  thus 
produced  was  transmitted  by  means  of  the  rotating  stud  to  the  breech- 
block. As  the  gun  could  not  be  again  fired  without  extensive  repairs 
and  alterations,  and  as  other  systems  of  more  recent  design  and  less 
complexity  of  parts  would  be  available  in  the  near  future,  the  board 
decided  to  suspend  for  the  present  the  further  test  of  this  system. 

The  action  of  the  mount  throughout  the  firings  was  satisfactory.  It 
is  strong  and  simple  in  construction,  and  is  easily  and  quickly  manipu- 
lated. The  balance  pillar  feature  is  especially  worthy  of  consideration. 
By  its  use  the  gun  may  be  habitually  retained  concealed  behind  the 
parapet,  from  which  position  it  can  be  raised  and  prepared  for  action 
in  twenty  seconds.  In  the  same  time  it  can  be  lowered  and  put  under 
cover,  to  be  there  retained  until  required  for  service. 

DriggaSchroeder  d-inch  rapid-fire  gun. — The  weight  of  this  gun  is 
3,500  pounds,  and  its  total  length  is  41  calibers.  The  breech  mechanism 
is  the  Driggs-Schroeder  falling-block  system.  This  gun  was  submitted 
to  only  a  partial  test.  In  the  preliminary  firing  the  action  of  the 
mechanism  in  deliberate  firing  was  very  satisfactory.  All  the  parts  of 
the  mechanism  are  securely  housed  and  protected  from  the  weather. 
The  breechblock  is  light  for  the  caliber,  and  its  manipulation  was  easy 
and  certain.  The  block  under  normal  conditions  has  no  tendency  to 
fly  open,  and  if  a  cartridge  becomes  stuck  in  the  chamber  the  mechan- 
ism can  be  easily  dismounted  and  the  case  driven  out  from  the  front. 
The  cartridge  can  be  pushed  home  by  the  block  in  closing  when  it  is  at 
a  distance  of  3|^  inches  from  the  seat. 

This  operation  is  attended  by  no  danger  whatever  of  a  premature 
explosion  due  to  a  protruding  firing  pin,  as  the  movement  of  the  block 
is  such  that  the  protruding  pin  can  not  be  brought  into  contact  with 
the  primer  until  the  block  is  closed  and  locked.  Moreover,  the  chances 
of  a  protruding  firing  pin  are  reduced  to  a  minimum  in  this  system,  as 
the  pin  is  always  retracted  to  within  the  limits  of  the  block  before  the 
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latter  can  descend,  and  is  therefore  protected  from  danger  of  becoming 
broken  or  bent  and  wedged  in  its  seat.  The  gun  can  not  be  fired  until 
the  breech  is  closed  and  locked,  as  up  to  the  completion  of  this  motion 
the  arm  of  the  cocking  cam  is  interposed  sufficiently  to  prevent  this 
firing  pin  from  striking  the  cap.  The  position  of  the  man  who  aims 
and  fires  the  gun,  as  well  as  of  the  one  who  manipulates  the  block,  is 
on  the  side  of  the  gun,  well  forward  of  the  breech.  No  portion  of  the 
body  of  the  man  working  the  block  is  at  any  time  during  the  firing 
required  to  be  in  the  rear  of  the  gun.  This  is  considered  by  the  board 
a  very  important  and  valuable  feature  of  this  system.  In  the  prelimi- 
nary firings  the  charge  corresponding  to  the  standard  pressures  for  the 
gun  was  determined  to  be  9  pounds  of  Q.  B.  E.  sx)hero-hexagonal 
powder;  and  10  pounds  of  W.  A.  and  W.  F.  brown  prismatic  powder 
was  fixed  as  a  safe  charge  for  the  rapidity  test. 

In  the  rapidity  test  the  total  time  for  25  rounds  was  two  minutes  and 
thirty-four  seconds.  The  first  21  rounds  were  fired  smoothly,  and  with- 
out delays  from  sticking  of  cases,  in  exactly  two  minutes,  and  although 
the  firing  was  conducted  under  adverse  circumstances,  the  direction  of 
the  wind  causing  smoke  to  blow  in  the  faces  of  the  gunners,  this  time 
may  be  considered  as  fairly  representative  of  the  rapidity  of  the  gun. 

In  the  dust  test  the  mechanism  was  subjected  to  a  blast  of  sand  for 
eight  minutes.  The  breechblock  was  then  removed  without  difficulty; 
the  sand  and  dust  were  removed  from  the  mechanism  by  hand  and  from 
the  chamber  by  a  sponge.  The  gun  was  then  loaded  and  fired.  The 
total  time  required  was  one  minute  and  fifteen  seconds. 

The  gun  was  fired  five  rounds  with  increasing  pressures  up  to  47,000 
pounds  per  square  inch.  The  mechanism  worked  well  tliroughout  the 
test. 

In  the  defective-cartridge  test,  upon  firing  the  first  defective  cai>e  the 
gas  escaped  into  the  mechanism,  drying  up  the  oil  and  covering  the 
mechanism  with  residue.  The  block  worked  stiffly,  on  account  of  lack 
of  lubrication.  In  other  respects  the  gun  received  no  injury.  In 
firing  the  second  case,  the  block  was  found  partially  opened,  the  oper- 
ating handle  having  made  about  a  quarter  of  a  turn.  The  block  could 
not  be  opened  by  hand,  and  could  only  be  turned  by  blows  of  a  sledge 
hammer.  The  locking  spring,  right  extractor,  and  sear  were  broken. 
The  firing  pin  could  be  locked,  but  owing  to  the  displacement  of  the 
cam,  so  that  the  shoulder  ceased  to  bear  against  the  firing  pin,  the  latter 
could  be  fired  in  any  position.  The  outer  portion  of  the  main  bolt  was 
broken  within  half  an  inch  of  the  exterior  surface  of  the  jacket,  and 
as  the  remainder  of  the  bolt  could  not  be  removed  by  the  hammer,  it 
was  drilled  out,  and  was  then  found  to  be  in  three  pieces.  The  broken 
parts  having  been  replaced,  the  gun  was  fired  three  rounds  to  test 
the  working  of  the  mechanism,  and  w.as  then  subjected  to  the  test  by 
blow-backs.  Three  rounds  were  fired.  The  mechanism  received  no 
injury  except  that  due  to  fouling,  and  the  block  worked  easily  after 
each  round. 
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For  the  rust  test  the  breech  of  the  gun  was  immersed  in  a  solution 
of  15  per  cent  sal  ammoniac  for  twenty-five  minutes^  after  which  the 
gun  was  allowed  to  remain  in  a  horizontal  position  for  forty  eight  hours, 
and  was  then  replaced  in  its  mount.  The  breechblock  was  then  opened 
in  twenty  seconds,  the  guide  bolts  and  firing  pin  were  oiled,  the  wooden 
plug  which  closed  the  chamber  removed  by  a  rammer  from  the  front, 
a  primed  empty  case  inserted,  and  the  breechblock  closed.  The  total 
time  required  to  i)enetrate  the  block,  perform  the  above  operations,  and 
to  fire  the  primer  was  forty-one  seconds.  Three  service  rounds  were 
then  fired  without  difficulty.  The  mechanism  having  then  been  dis- 
mounted, all  the  parts  were  found  well  rusted. 

As  some  doubt  existed  as  to  whether  under  normal  conditions  any 
portion  of  the  pressure  on  the  block  could  be  transmitted  to  the  main 
bolt,  the  latter  was  replaced  by  a  wooden  bolt  of  the  same  dimensions. 
The  bearing  surfaces  on  the  block  and  jacket  were  well  cleaned  and 
dried,  in  order  to  utilize  as  much  friction  as  possible.  Two  rounds 
were  fired,  with  half  and  full  charges,  respectively;  the  bearing  sur- 
faces were  then  thoroughly  lubricated  to  diminish  friction,  and  the  two 
rounds  were  repeated ;  the  wooden  bolt  remained  uninjured. 

As  a  result  of  all  the  tests,  the  board  is  of  the  opinion  tliat  the  4-inch 
Driggs-Schroeder  mechanism  has  shown  itself  to  be  simple,  safe,  and 
efficient  for  a  rapid-fire  gun  of  this  caliber.  It  was  not  practicable  to 
make  a  more  exhaustive  test  as  to  endurance  of  this  gun,  but  the 
Department  has  now  under  manufacture  a  5-incli  gun  fitted  with  this 
breech  mechanism,  which  will  be  thoroughly  tested  for  endurance. 

Eapid'fire  guns  for  service. — ^The  fortifications  act  of  June  0,  1896, 
contains  an  item  of  appropriation  of  $150,000  for  the  purchase  of  rapid- 
fire  guns  for  service.  Under  this  provision  a  contract  has  been  made 
with  the  American  Ordnance  Company  for  ten  G-pounder  rapid-fire 
guns  with  their  mounts  and  250  rounds  of  ammunition  per  gun.  The 
breedi  mechanism  is  of  the  Driggs-Schroeder  type.  The  mount  is  a 
rampart  carriage  that  will  admit  of  being  fired  over  a  4-foot  parapet, 
and  also  of  being  used  in  the  open  for  firing  upon  landing  parties.  It 
is  fitted  with  hydraulic  recoil  cylinders,  and  for  short  distances  will  be 
hauled  by  hand.  For  longer  distances  a  limber  will  be  employed. 
Two  ammunition  chests  are  carried  upon  the  axle  of  the  carriage. 

A  type  6-inch  rapid-fire  gun  fitted  with  the  Driggs-Schroeder  breech 
mechanism  is  now  under  manufacture  at  the  Army  Gun  Factory,  and 
another  type,  which  is  to  be  made  from  a  single  forging  and  the  initial 
strains  secured  by  means  of  interior  cooling,  hafi  also  been  placed  under 
contract  at  the  Bethlehem  Iron  Works,  who  are  to  supply  the  forging 
and  apply  the  necessary  treatment  to  secure  the  desired  initial  strains. 
This  gun  is  to  be  fitted  with  the  Fletcher  breech  mechanism. 

Should  this  method  of  constructing  such  guns  prove  successful,  it  is 
expected  that  it  will  result  in  a  considerable  reduction  in  the  cost  of 
the  arm,  since  a  large  number  of  them  will  be  required  for  the  comi)lete 
project  for  seacoast  defense. 
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These  gnns  will  be  ready  for  trial  in  the  course  of  a  few  months.  A 
balanced  pillar  mount  is  also  under  construction,  and  will  be  tested  at 
the  same  time  with  the  guns.  On  the  completion  of  the  trial  of  these 
guns  an  additional  lot  of  some  eight  guns  will  be  procured,  with  their 
mounts  and  about  100  rounds  of  ammunition  per  gun,  from  the  money 
available  under  the  existing  appropriations. 

STEEL  PROJECTILES  FOR   SEACOAST   SERVICE. 

Under  the  provisions  of  the  last  fortifications  act,  a  contract  has  been 
made  with  the  Midvale  Steel  Company  for  225  10-inch  armor-piercing 
shot,  small  core,  116  8-inch  armor-piercing  shot,  large  core,  205  10-inch 
armor-piercing  shot,  large  core,  and  100  12-inch  armor-piercing  shot, 
large  core.  These  projectiles,  with  those  already  on  hand,  will  provide 
about  seven  projectiles  for  each  8-inch  gun,  twelve  ibr  each  10-inch 
gun,  and  eight  for  each  12-inch  gun  that  will  be  completed  by  June  30, 
1898. 

The  Department  has  also  made  a  contract  with  the  Midvale  Steel 
Company  for  375  12-inch  deck-piercing  shell  of  800  pounds  weight,  105 
12-inch  deck-piercing  shell  of  1,000  pounds  weight,  247  12-inch  torpedo 
shell  of  800  pounds  weight,  and  247  12-inch  torpedo  shell  of  1,000 
pounds  weight.  These  will  provide  about  eight  and  one-half  deck- 
piercing  shell  and  three  and  one-half  torpedo  shell  for  each  of  the  144 
mortars  that  will  be  completed  by  June  30,  1898,  The  question  of  the 
proper  bursting  charge  for  mortar  shell  is  still  under  experimentation. 
Gun  cotton,  emmensite,  and  other  explosives  are  on  trial. 

Emmensite  is  a  more  i)owerfal  explosive  than  gun  cotton  when  the 
two  are  used  in  equal  volumes,  but  it  is  a  question  whether  explosion 
of  emmensite  on  impact  can  be  properly  controlled  so  as  to  insure 
penetration  before  rupture  of  the  shell.  There  will  probably  be  no  dif- 
ficulty in  firing  it  with  ordinary  charges  from  high-power  guns,  but 
that  is  only  one  requirement,  the  other  being,  as  indicated  above,  the 
necessity  for  obtaining  nenetration  before  explosion  of  the  bursting 
charge  occurs. 

PNEUMATIC   DYNAMITE   GUNS. 

The  battery  of  three  15-inch  guns  at  Fort  Winfield  Scott,  Cal.,  to  be 
erected  under  the  contract  of  January  27, 1893,  with  the  Pneumatic 
Torpedo  and  Construction  Company,  was  completed,  in  readiness  for 
military  use,  in  October  last.  A  trial  of  the  battery,  before  its  accept- 
ance by  the  Department,  was  made  by  a  board  of  officers  whose  report 
is  appended.  The  guns  passed  the  test  prescribed  for  their  accept- 
ance,  and  the  battery  has  been  placed  at  the  disposition  of  the  troops 
at  the  Presidio  for  instruction  and  drill. 

Penthouses  made  of  wood,  in  parts  that  can  be  easily  set  up  or  taken 
apart,  have  been  provided  for  the  protection  of  the  guns  in  this  battery 
and  in  the  one  at  Sandy  Uook. 
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LEWIS  RANGE   AND  POSITION  FINDER. 

Tbis  range  finder,  upon  the  recommendation  of  the  Board  of  Ord- 
nance and  Fortification,  approved  by  the  Secretary  of  War  February 
8, 1896,  has  been  adopted  for  service. 

Three  of  the  instruments  have  been  purchased  and  issued  to  posts 
for  trial  in  service  m  follows:  One  at  Fort  Monroe,  Va.,  for  height  of 
station  between  30  and  100  feet^  one  at  Fort  Adams,  K.  I.,  for  height 
of  station  between  75  and  250  feet;  and  one  at  Fort  Winfield  Scott, 
Cal.,  for  height  of  station  between  200  and  400  feet. 

Before  issuing  the  Fort  Monroe  instrument,  it  was  set  up  at  the  Sandy 
Hook  Proviug  Ground  and  used  by  the  Ordnance  Board  for  the  purpose 
of  preparing  instructions  for  the  installation,  care,  and  preservation  of 
the  range  finders.  These  instructions,  together  with  a  description  and 
photographic  plates  of  the  instrument,  were  Airnished  in  full  to  the 
XK)sts  to  which  the  three  instruments  were  issued.  The  instructions  so 
given  relate  to  the  use  of  the  instrument  for  its  one  position  alone,  and 
do  not  include  the  methods  of  communicating  the  information  obtained 
with  the  instrument  to  a  gun  or  battery  situated  at  a  distant  point. 
They  will  necessarily,  therefore,  be  supplemented  hereafter  by  instruc- 
tions resulting  from  knowledge  gained  by  the  use  of  the  position  finder 
as  a  unit  of  the  system  of  which  it  is  intended  to  form  a  part. 

Other  less  expensive  range  finders  are  under  investigation. 

FIELD   AND  SIEGE   ARTILLERY. 

By  the  last  fortifications  act  sufficient  funds  were  appropriated  to 
procure  ten  additional  5-inch  B.  L.  siege  rifles,  with  their  carriages;  ten 
7-inch  B.  L.  siege  howitzers,  with  their  carriages;  twenty  T-inch  B.  L. 
siege  mortars,  with  carriages  and  platforms;  fifty  3.2-inch  field  guns, 
with  their  carriages,  and  twenty  3.6-inch  B.  L.  field  mortars,  with  their 
carriages  and  platforms.  Advertisements  have  been  issued  for  the 
forgings  for  these  guns,  but  contracts  for  their  purchase  have  not  yet 
been  made. 

Out  of  the  funds  appropriated  for  projectiles  for  service  in  the  forti- 
fications act  of  June  6, 189G,  4,000  3.2-inch  16.5-pound  shrapnel  will  be 
procured  from  the  American  Ordnance  Company,  under  a  contract 
made  September  4, 1896.  In  addition,  orders  have  been  placed  at  the 
Frankford  Arsenal  for  the  manufacture  of  2,000  of  the  same  shrapnel, 
and  1,000  3.6-inch  20-pound  shrapnel,  with  flises  for  the  whole  number. 

All  the  cases  for  fixed  ammunition  for  3.2-inch  field  gun  made  during 
the  year  are  of  brass,  solid  drawn.  The  trials  of  cases  made  of  alu- 
minum alloy  were  suspended  in  December  last,  after  repeated  unsuc- 
cessful trials  of  cases  made  of  difibrent  alloys  of  aluminum,  including 
alloys  with  2  and  &  i>er  cent  of  copper.  These  experiments  will  be 
resumed  when  a  metal  promising  success  is  discovered. 

A  rack  press  designed  at  Frankford  Arsenal  for  assembling  the 
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projectiles  aud  cases  of  3.2-inclL  iixecl  ainmanitiou  is  described  iu  an 
appended  report. 

A  range  table  for  the  3.6-incli  B.  L.  rifle  with  common  shell  and  shrap- 
nel has  been  prepared,  and  is  appended  hereto  with  the  report  of  the 
firing  tests  made  at  the  Proving  Ground  upon  which  the  tables  are  based. 
The  tables  are  not  carried  beyond  a  range  of  4,500  yards,  which  prob- 
ably exceeds  the  useful  limit  for  field  operations,  due  to  inaccuracy  of 
view  and  the  necessity  for  observing  the  effect  of  shot.  The  range  of 
4,500  yards,  with  shell,  is  reached  with  an  angle  of  10°  elevation. 

The  friction  primers  for  cannon  with  axial  vent  have  been  rendered 
more  effective  by  improvements  made  in  their  construction  during  the 
year,  chiefly  as  regards  the  strength  of  connection  between  the  parts. 

From  trials  made  at  the  Sandy  Hook  Proving  Ground  in  March  last 
with  the  service  pattern  (Sawyer)  canister  for  3.2-inch  field  gun,  it  was 
ascertained  that  for  two  rounds  fired  the  mean  horizontal  angle  of 
dispersion  is  6^  33',  and  the  mean  vertical  angle  of  dispersion  5^  55'. 
At  50  yards  range  the  number  of  hits  on  target,  26  feet  wide  by  18  feet 
high,  was  197  and  207.  At  this  range  all  bullets  x)assed  through  4 
inches  of  spruce;  when  the  thickness  was  increased  to  5  inches,  about 
G7  per  cent  passed  through.  The  canister  contains  224  round  balls  of 
cast  iron,  0.(>25  inch  diameter,  and  each  weighing  about  one-half  ounce. 

The  Frankford  Arsenal  combination  fuse  (fifteen  seconds)  for  shrap- 
nel and  base  percussion  fuse  for  shell,  recently  introduced  in  service, 
have  been  severely  tested  in  transportation  in  field  ammunition  chests 
with  safety.  The  following  extract  from  letter  of  Oapt.  S.  W.  Taylor, 
Fourth  Artillery,  recites  the  trial  of  ten  of  each  of  these  fuses  sent  to 
Fort  Leavenworth : 

On  the  5tb  of  November^  1894,  the  shrapnel  and  shell  (with  bursting  charge 
removed)  were  put  in  the  rear  chests  of  caissons,  five  in  each  chest,  and  -^-ere  left  in 
there  until  September  4,  1895.  During  the  time  that  they  have  been  in  the  chests 
the  battery  has  traveled  573  miles,  at  the  walk,  trot,  and  gallop,  over  rough,  stony 
roads,  up  and  down  steep  hills,  over  ditches,  and  across  fords. 

The  fuses  in  this  trial  were  complete  in  all  respects,  ani  no  one  of 
them  was  ignited.  Their  subsequent  examination  at  Frankford  Arsenal, 
when  turned  in  after  the  trial,  led  to  two  minor  changes,  whereby  the 
construction  could  be  improved.  One,  to  so  arrange  the  base  plunger 
as  to  make  it  immaterial  which  end  is  inserted  iu  assembling  the  fuse, 
to  avoid  possible  danger  from  the  fuse  being  taken  apart  aiul  reassem- 
bled for  use  by  inexperienced  hands;  and  the  other  a  change  iu  tlie 
size  of  the  orifices  through  the  primer  to  better  confine  the  charge  of 
powder  in  the  central  cavity  of  the  fuse. 

The  patterns  of  5  aud  7  inch  shrapnel,  which  have  been  tested  and 
established  as  samples  for  manufacture  in  quantity  as  may  be  hereafter 
required,  are  47  and  125.5  pounds  in  weight.  They  differ  from  the 
field  shrapnel  in  having  a  central  tube  containing  a  part  of  the  bursting 
charge,  instead  of  having  the  whole  charge  in  the  head  .of  shrapnel. 
The  firing  tests  showed  that  the  effectiveness  of  the  larger  calibers  of 
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slirapnel  was  increased  by  this  distribution  of  the  bursting  charge. 
When  exploded  under  cover,  the  5-inch  shrapnel  was  burst  into  316 
fragments,  exclusive  of  lead  balls,  and  adding  the  balls,  280,  the  total 
number  of  fragments  was  596.  Similarly  for  the  7-inch  shrapnel,  the 
total  number  of  fragments  was  1,086,  including  449  balls,  which  in  this 
shrapnel  weigh  each  one  ounce. 

CHANGES  IN  MATERIAL. 

Barrack  cleaning  rod, — Cleaning  rods  made  of  brass  in  one  piece,  with 
loope<l  head,  are  now  being  issued  for  use  with  the  .SO-caliber  magazine 
rifle  and  carbine.  These  rods  are  more  efficient  and  better  adapted  for 
the  purpose  than  the  ramrod  of  the  arms;  the  latter  can,  however,  be 
used  in  the  field  and  when  the  barrack  cleaning  rod  is  not  accessible. 

Breech  coders  far  ,30-caliber  magaaine  rifle. — Several  reports  have 
been  received  from  officers  in  the  field  suggesting  the  need  of  a  breech 
cover  to  protect  the  breech  mechanism  of  the  rifle.  Difficulty  was 
found  from  the  formation  of  ice  about  the  bolt  when  exposed  to  wet  in 
very  cold  weather,  and  from  the  accumulation  of  dust  in  the  mechanism 
in  practice  marches  through  dry,  dusty  country.  Other  reports  have 
been  received  from  the  field,  stating  the  serviceability  of  the  rifle  under 
similar  trying  circumstances,  and  the  manner  in  which  the  arm  has 
withstood  the  severe  rust  and  dust  test  to  which  it  ha«  been  subjected 
serves  to  render  doubtful  the  necessity  of  a  cover,  particularly  if  a 
certain  amount  of  care  were  exercised  by  the  soldier  to  protect  his  rifle 
by  improvised  means  in  case  of  extreme  exposure.  The  attachment  of 
a. fixed  cover  to  the  rifle  is  not  deemed  advisable,  but  the  objections  to 
a  light,  removable  cover,  to  be  used  only  occasionally,  and  which  can 
be  readily  carried  on  the  person  of  the  soldier,  are  not  serious.  In  this 
view  1,000  light  flexible  covers  of  enameled  cloth,  of  a  size  sufficient 
to  envelop  the  breech  mechanism  only,  have  been  issued  for  trial  in 
service.  Issues  were  ma<le  early  in  the  season  to  fifteen  companies  of 
infantry,  one  or  more  in  each  military  department,  to  be  tried  particu- 
larly on  practice  marches,  and  to  be  reported  upon  by  January  1, 1897. 

Carbine  scabbards. — The  issue  of  scabbards  designed  for  the  .30- 
caliber  magazine  carbine  was  begun  in  August  last,  and  it  is  expected 
the  entire  cavalry  service  will  be  supplied  by  the  end  of  October. 
These  scabbards  receive  the  entire  forward  portion  of  the  carbine  as 
far  as  the  small  of  the  stock.  They  afford  much  better  protection  and 
a  more  convenient  mode  of  carrying  than  the  boot.  The  scabbard  can 
be  slung  on  either  side  of  the  saddle,  as  may  be  determined  upon  after 
a  short  trial,  and  it  is  expected  that  the  sling  may  be  done  away  with 
as  no  longer  necessary  when  the  scabbard  is  used. 

To  test  the  question  of  the  advisability  of  still  further  protection  of 
the  arm  from  dust  and  rain,  a  few  scabbards  were  issued  having  leather 
flaps,  which  fit  closely  around  the  small  of  the  stock  when  the  carbine 
is  sheathed,  and  completely  cover  the  mouth  of  the  scabbard. 

Alteration  of  revolvers^  caliber  ,38^  model  1892. — The  continued  use  of 
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the  Colt's  double-acting  revolver,  model  1892,  in  service  proved  that 
the  construction  which  admitted  of  operating  the  hammer  without 
fully  closing  the  cylinder  was  a  source  of  trouble,  and  might  render 
revolvers  unserviceable.  This  construction  has  been  remedied  in  the 
model  1894  revolver,  and  steps  have  been  taken  to  recall  the  revolvers 
of  model  1892  from  service  and  replace  them  by  those  of  model  1894. 
This  exchange  has  been  accomplished  for  the  cavalry,  except  the 
Eighth,  Ninth,  and  Tenth  regiments.  When  the  revolvers  of  model 
1892  that  have  been  turned  in  are  altered  to  model  1894,  the  exchange 
will  be  completed  throughout  the  service. 

A  pamphlet  description  of  the  Colt's  double-acting  revolver,  model 
1894,  has  been  prepared  and  published  by  the  Department  for  the  infor- 
mation and  use  of  the  Army. 

Paints  for  projectiles, — Asphaltum  varnish  has  been  found  to  be  a 
more  suitable  material  for  coating  the  interior  of  projectiles  made  to 
contain  a  bursting  charge  of  powder  than  the  "  lacquer  for  interior  of 
shell,"  heretofore  prescribed  and  published  in  Appendix  39  of  the  last 
annual  report.  The  instructions  regarding  paints  for  projectiles  have 
accordingly  been  revised  and  reprinted  in  separate  form  under  date  of 
August  6, 1896. 

Ammunition  for  3-inch  M.  L.  ijcrought-iron  rifle* — The  issue  of  pro- 
jectiles for  the  service  of  this  piece  has  been  restricted  to  shot,  shell 
and  case  shot  of  Eureka,  Absterdam  (brass  sabot),  and  Hotchkiss 
patterns,  and  canister  of  Sawyer  and  Hotchkiss  patterns.  The  several 
styles  of  old  percussion  fuses  have  been  withdrawn  to  give  place  to  the 
F.  A.  point  percussion  fase  N,  model  1894,  with  which  all  percussion 
shell  to  be  issued  will  be  fitted.  Correspondence  has  been  held  with 
the  governors  of  the  several  States  and  Territories  to  notify  them  of 
this  change,  and  in  cases  where  it  was  found  that  the  militia  was  armed 
with  the  3inch  muzzle-loading  rifles  all  the  percussion  shell  previously 
issued  to  them  by  the  Department  were  recalled  and  replaced  by  shell 
fitted  with  the  new  percussion  fuse. 

3.6-inch  field  mortar. — In  the  construction  of  new  mortars  it  has  been 
decided  to  replace  the  front  sight,  which  terminates  in  a  knife-edge  at 
top,  by  one  having  a  pointed  top,  in  order  to  facilitate  the  repair  of 
front  sights  which  may  be  damaged  in  service.  The  pointed  sight  can 
be  assembled  at  any  place  and  will  hereafter  be  exclusively  issued. 
In  new  constructions  also  the  iron  side-piece  straps  of  the  platform  for 
this  mortar  will  be  countersunk  to  be  flush  with  the  top  surface  of  the 
platform,  as  it  was  found  that  the  projection  heretofore  existing  inter- 
fered with  the  training  of  the  piece  and  carriage.  In  the  reduced 
charges  used  in  this  piece  variations  in  the  weight  of  the  charge  and 
in  its  position  in  the  chamber  when  loaded  will  materially  affect  the 
accuracy.  The  charges  to  be  used  are  carefully  weighed  before  issue, 
and  are  now  made  up  into  cartridges  of  disk  form  which  fit  closely  in 
the  chamber  of  the  piece  and  can  be  placed  in  a  uniform  position  for 
each  discharge. 
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Pasteboard  boxes  for  .30-caliber  ball  cartridges. — The  box,  containing, 
as  heretofore,  20  cartridges,  has  been  modified  in  construction  to  adapt 
it  for  use  with  the  Bmce  feed  on  the  Oatling  gun.  The  string,  which 
was  formerly  placed  so  as  t6  facilitate  lifting  the  cover  of  the  box,  is 
now  arranged  for  tearing  out  an  end  of  the  cover,  so  that  the  latter 
may  be  slid  off  and  not  lifted  from  its  place,  to  obviate  displacement  of 
the  cartridges.  The"comb"  and  '^packing"  of  the  box  are  held  in  place 
by  muslin  strips  glued  at  the  ends  of  the  comb.  The  design  of  the 
whole  is  to  provide  a  strong  box  for  general  purposes,  sind  one  which, 
when  ox>ened  and  turned  for  feeding  the  Gatling  gun,  will  leave  the  car- 
tridges undisturbed  in  the  box,  with  a  clear  space  about  the  heads  for 
entering  the  grooves  of  the  feed  guide. 

I  have  the  honor  to  submit  herewith  the  following  papers  as  appendices 
to  this  report : 

Appendix  A. — Eeport  of  action  taken  during  the  year  ending  June  30, 
1896,  under  the  provisions  of  the  act  approved  March  3, 1881. 

REPORTS  FROM  SPRINOFIELD  ARMORY. 

Appendix  1. — Eeport  of  principal  operations. 

Appendix  2. — Nomenclature  and  description  of  the  Gatling  gun,  cal- 
iber .30  (7  plates). 

Appendix  3. — Test  of  Winchester  repeating  shotgun,  model  1893 
(1  plate). 

REPORTS  FROM  FRANKFORD  ARSENAL. 

Appendix  4. — Manufacture  of  .30-caliber  ammunition  (6  plates). 

Appendix  5. — Report  of  chemical  laboratory. 

Appendix  6, — ^Test  of  Tweedie  .30-caliber  bullet  (1  plate). 

Appendix  7. — Description  of  Frankford  Arsenal  3.2-inch  and  3.6-inch 
shrapnel  (4  plates). 

Appendix  8. — ^Description  of  Frankford  Arsenal  5-inch  shrapnel  (7 
plates). 

Appendix  9, — Description  of  Frankford  Arsenal  7-inch  shrapnel  (7 
plates). 

Appendix  10, — Back  press  for  assembling  3.2-inch  fixed  ammunition 
(1  plate). 

REPORTS  FROM  WATERVLIET  ARSENAL  AND  ARMY  GUN  FACTORY. 

Appendix  11. — Report  of  principal  operations  (7  plates). 
Appendix  12. — Description  of  oil-gas  furnace  (2  plates). 

REPORTS   FROM  WATERTOWN  ARSENAL. 

Appendix  13. — Report  of  principal  operations. 

REPORTS  FROM    ORDNANCE    PROVING    GROUND,  SANDY    HOOK,    NEW 

JERSEY. 

Appendix  14. — Report  of  principal  operations. 
Appendix  15. — Sununary  of  tests  of  smokeless  powders. 
Appendix  16. — Range  table  for  3.6-inch  B.  L.  field  gun. 
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REPOBTS  FROM  BENICIA  ARSENAL. ' 

Appendix  17. — Tests  of  charcoal  and  smokeless  powders. 

MANUPAOTURE  OF  POWDERS. 

Appendix  18. — ^Report  of  the  inspector  of  powder. 

CONSTRUCTION  OF  ORDNANCE. 

Appendix  19. — ^Progress  report  of  the  inspector  of  ordnance  on  the 
manufacture  of  steel  forcings,  castings,  etc.,  for  guns  and  carriages  at 
the  Midvale  Steel  Works,  Philadelphia,  Pa. 

Appendix  20. — Progress  report  of  the  inspector  of  ordnance  on  the 
manufacture  of  steel  forgings,  castings,  etc.,  at  the  Bethlehem  Iron 
Works,  South  Bethlehem,  Pa. 

REPORTS  FROM  ORDNANCE  BOARD. 

Appendix  21. — Trial  of  Armstrong  12-cm.  (4.72-inch)  rapid-fire  gun 
and  mount  (8  plates). 

Appendix  22. — Trial  of  Maxim-Fordenfelt  .303-caliber  automatic  ma- 
chine  gun  (10  plates). 

Appendix  23. — ^Trial  of  Oan^t  12-cm.  (4.72-inch)  rapid-fire  gun  and 
mount  (17  plates). 

Appendix  24. — ^Trial  of  Driggs-Schroeder  4-inch  rapid-fire  gun. 

Appendix  25. — Trial  of  Hotchkiss  12-cm.  (4.72-inch)  rapid-fire  gun 
and  mount  (2  plates). 

Appendix  26. — ^Trial  of  Schneider  12-cm.  (4.72-inch)  rapid-fire  gun 
and  mount  (10  plates). 

Appendix  27. — Progress  report  on  trial  of  Crozier  10-inch  wire- wound 
B.  L.  rifle  (6  plates). 

REPORTS  OF  BOARD  FOR  TESTING  RIFLED  CANNON,  ETC. 

Appendix  28. — ^Trial  of  10-inch  B.  L.  rifle,  steel,  type  (2  plates). 
Appendix  29. — Trial  of  Orozier  10-inch  wire- wound  B.  L.  rifle. 
Appendix  30. — GDrial  of  12-inch  B.  L.  rifle,  steel,  type  (2  plates). 

MISCELLANEOUS. 

Appendix  31. — Report  on  the  construction  of  a  battery  at  Quonset 
Point,  B.  I.  (3  plates). 

Appendix  32. — ^Trial  of  pneumatic  dynamite  gun  battery.  Fort  Win- 
field  Scott,  Gal. 

Appendix  33. — Description  of  Lewis  range  and  position  finder  (5 
plates). 

I  have  the  honor  to  be,  very  respectfully, 

D.  W,  FLAaLER, 

Brigadier- OenercUy  Chief  of  Ordnance. 
The  Secretary  of  War. 
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Report  of  action  taken  under  the  act  of  March  3, 1881,  during  the  fiscal 

year  ended  June  30,  1896, 

April  28,  1896.  Purchased  from  Laflin  &  Rand  Powder  Company,  50,734| 
poundjs  of  saluting  powder  for  Held  guns,  at  8  cents  per  pound $4;  058. 75 
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re  poet  of  principal  operations  at  springfield  armory 
during  the  fiscal  year  ended  june  so,  1896, 

Springfield  Armory, 
Springfield,  Ma^s,,  September  30y  1896. 

Sir:  I  have  the  honor  to  submit  the  following  rei)ort  of  the  principal 
operations  at  this  Armory  during  the  fiscal  year  ending  June  30, 1896: 

BUILDINGS  AND  GROUNDS. 

On  the  second  new  set  of  quarters  for  officers  was  expended  the  funds 
allotted  toward  their  completion,  but  as  the  amount  was  only  two- 
fifths  of  that  estimated  to  be  required,  the  quarters  still  remain  in  an 
unfinished  state.  The  heating  apparatus  and  hot-air  pipes,  the  gas 
pipes,  the  wirings  for  electric  light  and  for  electric  bells  have  been  put  in ; 
the  lathing  has  been  done;  the  sash,  blinds,  doors,  flooring,  plumbing 
fixtures,  and  a  portion  of  the  inside  finish  have  been  purchased,  and  the 
building  now  awaits  additional  funds  to  enable  the  materials  on  hand  to 
be  used. 

The  two  sets  of  quarters  for  noncommissioned  officers  referred  to  in 
the  annual  report  of  last  year  have  been  fitted  up  and  occupied,  the 
old  frame  building  in  rear  of  the  hospital  has  been  removed,  and  the 
small  set  of  brick  quarters,  near  this  last,  has  been  moved  directly  east 
and  placed  on  a  new  foundation  50  feet  west  of  the  brick  set  that  was 
moved  the  previous  year. 

The  exteriors  of  the  house  last  moved,  of  the  hospital,  and  of  the 
fire-engine  house  have  been  painted. 

Federal  street,  owned  by  the  United  States,  was  macadamized  from 
State  street  to  Lincoln  street,  a  distance  of  925  feet,  leaving  that  i)or- 
tion  extending  to  Pearl  street,  475  feet,  to  be  rebuilt  when  the  necessary 
funds  may  be  appropriated. 

The  streets  belonging  to  the  United  States  and  used  as  public  high 
ways  by  the  city  of  Springfield  are  too  extensive  to  be  kept  in  order  from 
the  usual  yearly  appropriation,  and  as  the  city  improves  its  streets,  some 
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attention  is  demanded  by  the  Government  to  those  owned  by  it.  For 
this  purpose,  a  special  appropriation  of  a  few  thousand  dollars  is  very 
desirable  annually,  till  the  property  referred  to  may  be  put  in  as  good 
order  as  the  adjacent  parts  belonging  to  the  city,  and  after  that  only 
an  occasional  expenditure  would  be  needed  to  maintain  the  roadways 
and  sidewalks.     . 

MAGAZINE  BIFLE  AND  GABBINE. 

The  magazine  rifle  now  being  fabricated  is  known  as  model  1896  and 
embodies  the  changes  enumerated  in  the  annual  report  of  last  yeai*, 
with  the  exception  of  the  modification  then  proposed  for  the  cut-off. 
As  this  alteration  was  not  found  to  operate  invariably,  it  has  not  been 
introduced;  recent  experiments,  however,  promise  that  this  change 
will  be  successfully  accomplished. 

The  first  magazine  carbines  were  finished  and  issued  on  March  10, 
and  the  arming  of  the  entire  cavalry  was  completed  by  the  last  of  May. 

The  defects  due  to  the  metal  or  to  weakness  of  construction  observed 
in  the  rifles  issued  have,  it  is  believed,  been  overcome  in  the  carbines 
and  in  the  rifles  made  since. 

There  being  no  doubt  in  regard  to  the  inaccuracies  in  the  graduations 
on  the  rear  sight  of  the  rifle,  as  reported  by  the  troops  and  observed 
at  this  Armory,  several  series  of  firings  to  determine  more  correct  grad- 
uations were  had. 

The  previous  firings  had  not  been  continued  sufficiently  long  at  the 
different  ranges  to  obtain  accurate  results,  and  even  the  deviation  had 
been  incorrectly  given,  since  prolonged  firing  has  proved  that  up  to 
500  yards  there  is  practically  no  deviation  whatever,  and  that  between 
this  and  1,000  yards,  the  deviation,  which  is  slight,  appears  to  be  to  the 
left  instead  of  to  the  right;  firings  now  being  made  will  fully  decide  this. 

Practice  at  the  Armory  in  different  months  of  the  year,  with  varying 
temperatures,  has  proved,  without  doubt,  that  no  sight  with  positive 
graduations  is  applicable  to  general  use  with  the  new  powders ;  uniform 
results  can  not  always  be  obtained  with  any  fixed  elevation  for  any  range. 

With  the  view  of  substituting  a  more  useM  and  accurate  sight  for 
the  one  first  issued  with  the  rifles,  there  was  submitted  from  this  ofBce 
in  November  anew  pattern  of  leaf  slide,  in  which  a  binding  screw  took 
the  place  of  the  spring  catch;  this  enabled  the  slide  to  be  fixed  at  any 
point  along  the  leaf  and  permitted  the  soldier  to  adjust  his  sight  for  all 
ranges  between  COO  and  1,800  yards. 

This  recommendation  was  followed  by  a  design  for  a  curved  sight 
base,  such  as  was  on  the  model  1879  sight,  which  offered  provisions  for 
the  adjustment  of  the  sight  by  the  soldier  for  ranges  below  700  yards. 
The  notches  in  the  leaf  and  slide  were  placed  in  the  vertical  plane  con- 
taining the  axis  of  the  bore. 

The  reasons  for  the  adoption  of  this  new  sight  were  set  forth  from 
this  ofiice  as  follows : 

The  elevation  required  varies  with — 

First.  The  initial  velocity  given  by  the  ammunition  when  made,  marked  on  each 
paper  box. 

Second.  The  uniformity  of  the  cartridges  in  each  paper  box. 

Third.  The  temxieratui'e  of  the  ammunition,  from  the  atmosphere,  when  the  car- 
tridge is  fired. 

Fourth.  The  temperature  of  the  ammunition,  from  the  gun,  when  the  cartridge  is 
fired. 

Fifth.  Irregularities  in  the  manufacture  of  the  arm,  which  apparently  can  not  be 
prevented. 

Sixth.  Peculiarities  belonging  to  the  arm  itself,  which  seem  to  be  unaccountable. 

Seventh.  The  kind  of  sight  taken. 
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Eighth.  The  point  of  the  target  aimed  at. 

Ninth.  The  peculiarities  of  the  individual,  his  vision,  manner  of  holding  the  piece, 
etc.,  which  each  must  discover  for  himself,  and  allow  for  accordingly. 

Tenth.  The  condition  of  the  atmosphere  and  light. 

Eleventh.  The  heat  of  the  barrel  as  affecting  the  air  between  the  sights. 

The  long  series  of  firings  were  made  by  two  officers  and  two  employees,  the  latter 
selected  as  excellent  shots. 

In  one  series  six  carbines  were  fitted  with  sights  carefully  adjusted  to  the  arm, 
and  the  results  below  illustrate  some  of  the  points  noted  above.  The  elevation 
ref]nired  by  each  arm  at  each  range  was  measured  after  the  best  scores  had  been 
obtained. 


Xo.  of  ami. 


11803 
11804 
15787 
15003 
15009 
21451 
11803 
11804 
15787 
15803 
15069 
21461 
11803 
11804 


Elevation 

Bange. 

measured 

from  axis. 

Yards. 

Inehes. 

300 

0.948 

300 

0.940 

300 

0.9303 

300 

0.942 

300 

0.934 

300 

0.9615 

400 

0.967 

400 

0.9888 

400 

1.002 

400 

0.9962 

400 

0.9052 

400 

1.009 

600 

1.085 

500 

1.030 

No.  of  arm. 


15787 
16003 
15060 
21451 
11803 
11804 
16787 
15903 
15960 
21461 
11808 
11804 
15787 
16903 


Elevation 

Range. 

rooasured 

from  axin. 

Tarda. 

Inchet. 

500 

1.0365 

500 

1.021 

500 

1.017 

500 

1.0365 

600 

1.089 

600 

L082 

600 

1.089 

600 

1.084 

600 

1.079 

600 

1.0713 

700 

1.2078 

700 

1.180 

700 

1.215 

700 

1.175 

No.  of  arm. 


15960 
21451 
11803 
11801 
16787 
15903 
15969 
21461 
11803 
11804 
16787 
16903 
15969 
21461 


Elevation 

B«ngo. 

measured 

from  axis. 
Inehe*. 

Tarda, 

700 

1.166 

700 

1.204 

800 

1.2485 

800 

1.256 

800 

1.3028 

800 

1.2808 

800 

1.243 

800 

1.251 

1.000 

1.401 

1,000 

1.405 

1.000 

1.414 

1,000 

1. 3955 

1,000 

1.3723 

1,000 

1.413 

With  an  atmospheric  temperature  of  65°  at  600  yards,  the  elevation  for  the  carbine 
was  found  to  be  1.07  inches,  which  gave  good  targets;  when  the  temperature  waa 
3&\  using  the  same  ammunition,  carbine,  and  sight,  the  shot's  struck  from  20  to  28 
inches  below  the  point  aimed  at.  The  elevation  when  adjusted  was  1.089  inches,  the 
difference  corresponding  to  about  25  yards  in  range ;  when  the  temperature  fell  to 
26°,  the  sight  had  to  be  altered  to  1.093  inches,  a  change  of  about  30  yards  in  range. 

With  the  sight  now  in  uhc,  the  base  formed  in  steps  for  100  yards,  from  300  to  600, 
it  is  not  possible  to  make  any  adjustment  closer  than  100  yards,  as  for  each  step  every 
point  of  contact  between  it  and  the  leaf  slide  means  the  same  elevation. 

The  slide  with  binding  screw,  just  adopted,  gives  to  the  soldier  the  privilege  of 
adjusting  his  sight  between  600  yards  and  1,900  yards,  and  the  curved  base  extends 
the  same  opportunity  below  600  yards. 

The  sight  proposed  is  more  simple  in  construction  and  in  manufacture  than  the 
present  one,  and  ofifers  compensation  for  the  inaccuracies  arising  from  circumstances 
beyond  control.  This  sight  can  not,  like  its  predecessor,  be  set  by  feeling,  but  if 
the  full  graduations  be  clearly  marked,  much  care  will  not  bo  required  m  using 
them,  ana  the  means  will  still  be  furnished  for  as  accurate  ac^ustments  as  a  marks- 
man may  desire. 

Had  such  an  arrangement  as  is  now  proposed  been  adopted  and  issued  with  the 
first  rifles  sent  out,  it  u  believed  most  of  the  complaints  that  have  been  made  against 
the  sight  would  have  been  avoided. 

It  is  understood  that  with  the  sight  model  1884,  which  has  been  so  hiehly  praised, 
the  fixed  graduations  were  seldom  used,  every  soldier  adjusting  his  leat  slide  to  suit 
himself  and  the  conditions  of  his  arm  and  ammunition. 

It  is  still  intended  that  the  soldier  shall  learn  to  allow  for  ''drift"  and  ''wind," 
and,  giving  him  elevations  carefully  determined  under  certain  and  most  general  con- 
ditions, to  allow  him  to  adjust  his  sight  to  compensate  for  those  conditions  which 
are  variable  and  indeterminate.  The  proposition  is  to  inmrove  the  sight  without 
making  it  complicated,  difficult  to  keep  in  order,  or  fine  for  target  work,  and  the 
more  accurate  adjustment  which  it  will  permit  is  not  that  demanded  alone  for  firing 
at  targets  at  known  distances,  but  that  required  in  firing  at  estimated  distances 
when  the  firer  has  sufficient  head  to  observe  his  shots. 

The  proposed  sight  having  been  approved  by  yoa,  its  mannfacture 
was  commenced  in  Jannary.  Those  for  the  carbines  to  be  issued  to  the 
troops  were  first  completed,  and  then  the  rifle  sights  were  turned  out 
at  the  rate  of  200  per  day  and  supplied  to  the  organizations  in  service 
which  had  been  furnished  with  the  rifle.  At  this  date  the  entire  Army 
is  equipped  with  the  new  sight. 
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Most  of  the  injuries  of  any  moment  sustained  by  the  magazine  arms 
have  occurred  with  the  ammunition  manufactured  prior  to  the  present 
cartridge  with  the  solid  head.  These  have  been  most  frequent  in  the 
hot  climates,  and  from  Texas  and  Arizona  have  been  reported  by  far 
the  greater  number  of  broken  parts. 

Of  the  effect  of  heat  upon  the  smokeless  powders  in  use  there  is 
no  doubt;  and  the  pressure  obtained  with  the  daily  manufacture  of 
cartridges  at  the  factory  is  greatly  increased  by  a  hot  climate,  by 
the  direct  action  of  the  sun,  or  by  the  heat  of  the  barrel  from  repeated 
firing.  The  weak  points  in  the  arm  developed  by  these  high  pressures 
have  been  corrected  wherever  known,  and  should  be  found  not  to  exist 
in  the  newer  arms,  though  all  the  parts  can  not  be  expected  to  resist 
abnormal  strains  that  may  arise  from  a  possible  defect  in  the  ammunition. 

The  brass  ''barrack  cleaning  rod,"  approved  in  March  and  ordered  to 
be  issued  to  organizations  at  the  rate  of  1  to  every  5  arms,  is  being 
supplied  to  the  Army. 

MANUFACTURE  OP  ABMS. 

The  changes  made  last  year  in  the  operations  for  the  manufacture  of 
the  different  parts  have  given  very  satisfactory  results,  and  the  new 
methods  have  been  extended. 

The  most  marked  modifications,  and  consequent  reduction  in  cost  this 
year,  have  resulted  from  the  introduction  of  some  automatic  drill 
presses,  and  of  ''face  milling"  as  practiced  by  some  other  manufac- 
turers. 

The  holes  drilled  to  facilitate  the  removal  of  the  metal  of  the  receiver 
in  forming  the  magazine  are  now  made  by  the  automatic  machines,  and 
the  cost  of  this  operation  ^er  receiver,  which  by  the  day  was  26  cents, 
is  now  3-iV  cents. 

The  flat  surfaces  on  the  ejector,  rear-sight  slide,  and  cap  are  "face 
milled,"  and  tools  are  being  made  to  apply  this  method  to  the  sides  of 
the  sear  and  trigger.  The  daily  work  of  one  machine  on  the  ejector 
has  been  increased  from  240  to  1,700,  21  cuts  at  one  time,  on  the  rear- 
sight  slide  from  450  to  1,600, 14  at  one  time,  and  on  the  slide  cap  from 
450  to  1,350, 14  at  one  time;  with  the  sears,  6  will  be  cut  at  a  time,  and 
with  the  trigger,  5. 

In  this  method  the  pieces  are  placed  in  openings  in  plates  or  "  leaves," 
which  rest  upon  a  bedplate,  and  the  work  is  held  down  and  cut  by  the 
milling  tool,  which  bears  upon  it.  The  work  turned  out  is  excellent, 
but  the  cost  may  not  in  every  instance  be  reduced,  though  a  saving  is 
always  produced  in  machines  and  in  shop  room.  With  the  ejector  the 
cost  of  the  cuts  is  one-third  less  than  before,  but  with  the  other  pieces 
not  so  much. 

When  the  fixtures  and  gauges  for  the  receiver  were  made,  proper 
attention  was  not  given  to  the  "bedding  surfaces"  and  the  "gauging 
points."  These  features  are  in  course  of  correction  as  the  tools  can  be 
spared,  and  result  in  more  accurate  work. 

The  expenditure  of  lard  oil  for  lubricating  cutters  has  been  so  great 
that  soda  and  water,  with  a  small  proportion  of  oil,  has  been  substituted 
wherever  possible,  which  is  used  on  most  of  the  profiling  and  milling 
machines.  It  has  been  in  use  on  the  former  for  several  years,  but  not 
on  the  latter.  The  solution  contained  in  tanks  in  the  basement  of  the 
milling  shop  is  pumped  through  pipes  to  each  floor  and  drawn  off  at 
each  machine  in  a  constant  stream  upon  the  cutters;  the  fluid  passes 
into  a  pail  beneath  each  machine  and  flows  off'  into  pipes,  through  which 
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it  is  returned  to  the  tank,  to  be  again  pamped  up.  There  are  four  tanks 
in  use,  containing  a  mixture  in  the  proportion  of  90  gallons  watei,  9 
pounds  sal  soda,  and  5  gallons  lard  oil^  about  half  of  this  has  to  be 
replenished  each  month.  The  saving  in  cost  wUl  be  known  better  at 
the  end  of  the  year. 

The  daily  output  of  the  Armory  is  now  120  magazine  rifles  or  car- 
bines; and  as  they  are  to  be  made  in  the  proportion  of  5  to  1,  the  shops 
will  be  run  on  carbines  two  months  of  each  fiscal  year;  it  is  proposed 
to  accomplish  this  by  turning  out  carbines  in  the  months  of  May,  June, 
July,  and  August  of  every  other  calendar  year. 

The  total  number  of  operations  on  the  rifle  is  1,318,  which  includes 
those  on  duplicate  pieces. 

The  question  of  x)ossible  expansion  of  the  work  of  the  Armory,  when 
necessary,  has  been  more  fully  considered,  and  the  general  conclusions 
were  reported  to  you  in  March  last. 

The  buildings  used  as  shops  are  not  occupied  with  machinery  to  their 
full  capacity;  with  the  machines  and  tools  now  in  use,  125  arms  can  be 
turned  out  in  a  day  of  8  hours. 

The  capacity  of  the  buildings  now  occupied  is  taken  at  200  arms  per 
day,  and  to  fit  up  for  this  number  would  cost  about  $68,000.  To  increase 
to  300  arms  per  day  souie  of  the  old  shops  would  have  to  be  reoccupied, 
and  to  prepare  the  Armory  for  this  output  would,  it  is  estimated,  cost 
$252,000. 

Without  an  extensive  rearrangement  of  the  buildings  and  plant  at 
the  water  shops  320  arms  per  day  of  8  hours  can  be  turned  out,  and  this 
can  be  considered  the  full  capacity  of  the  Armory  for  the  present  maga- 
zine arm.    To  expand  to  this  number  would  cost  about  $265,000. 

By  working  two  gangs  10  hours  each  it  would  be  practicable  to 
manufacture  800  arms  per  day  of  24  hours. 

aATLINa  OUNS  AND  REVOLVERS. 

The  13  long-barreled  Oatling  guns,  caliber  .30,  with  Bruce  feed,  con- 
tracted for  by  the  Department  January  16, 1895,  were  delivered  by 
December  1,  the  contract  having  been  extended  to  that  date. 

These  guns  are  the  best  of  the  kind  that  have  yet  been  made,  and 
though  there  is  room  for  improvement  in  some  of  the  features  of  the 
gun,  no  better  maohine  gun  for  small-arm  cartridges  has  yet  been  pre- 
sented in  this  country. 

The  18  Oatling  guns,  model  1893,  which  have  been  ordered  to  be 
converted  to  model  1895  are  now  being  altered  at  this  Armory. 

A  foil  description  of  the  model  1895  gun  has  been  prepared  and  awaits 
the  completion  of  the  illustrations  before  being  forwarded. 

The  Colt  automatic  gun  has  again  been  presented,  and  in  accordance 
with  your  instructions  has  been  thoroughly  tested.  The  report  of  a 
board  of  officers,  appointed  at  the  Armory  for  the  purpose,  is  submitted. 

The  6,000  Colt's  double-action  revolvers,  caJiber  .38,  Army  model 
1894,  contracted  for  April  23, 1895,  have  been  delivered,  after  the  usual 
inspection  at  the  factory. 

The  revolvers,  model  1892,  are  gradually  being  withdrawn  from  service 
for  alteration  to  model  1894. 

A  single-action  revolver,  caliber  .41,  has  recently  been  presented  for 
examination  and  trial  by  the  Oolt's  Company,  and  one  by  the  Smith  & 
Wesson  Company ;  the  test  of  these,  which  will  be  made  shortly,  may 
develop  some  points  of  value. 
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Daring  the  year  no  designs  relating  to  magazine  arms  have  been  ] 
sented  by  inventors  that  called  for  examination  and  report  under  y 
instructions  of  January  3,  1893. 

STEEL  FOR  GUN  BARRELS. 

The  search  for  steel  for  barrels  possessing  higher  physical  propert 
and  more  uniformity  in  structure  than  that  now  in  use  has  been  c( 
tinned  during  the  year. 

The  highest  properties  obtained  with  a  simple  carbon  steel  whi 
gave  good  results  in  machining  have  been  a  tensile  strength  of  abc 
120,000  i)ounds  and  an  elastic  limit  of  07,000  pounds.  This  metal  coi 
not  be  worked  satisfactorily  without  being  annealed,  and  from  this  t 
tensile  strength  was  reduced  to  98,000  pounds  and  the  elastic  limit 
57,000  pounds — the  results  being  below  what  are  preferred  in  a  barr* 

To  avoid  the  injury  to  the  properties  due  to  annealing,  numeroi 
experiments  have  been  made  with  different  methods  of  annealing,  bi 
not  one  has  proved  satisfactory. 

When  the  bar  was  rolled  into  a  barrel,  the  best  results  were  obtaine 
if  the  piece  was  simply  stood  up  in  the  shop  and  allowed  to  cool  (spec 
men  49  A,  Table  II).  These  barrels,  however,  worked  badly,  man 
being  too  hard  to  drill  or  turn  accurately. 

The  next  best  results  were  with  the  regular  stock  rolled  by  the  manu 
facturer  down  to  1.1  inches  diameter  (specimen  57,  Table  II),  cut  to  proper 
length,  and  worked  without  any  heating  whatever.  To  turn  the  cylin- 
drical bar  to  the  required  taper  called  for  additional  lathes,  time,  and 
cost,  and  as  the  bars  had  not  been  annealed,  but  simply  cooled,  as  ordi- 
narily done  in  rolling  mills,  the  drilling  and  turning  were  not  performed 
without  too  great  loss. 

It  appears  essential  that  the  carbon  steels  shall  be  annealed  before 
they  can  be  worked  with  certainty  and  accuracy  in  the  machines  used. 
This  arises  from  the  existence  of  hard  spots  and  want  of  homogeneity  in 
the  metal,  which  are  greatly  diminished,  if  not  eliminated,  by  annealing. 

Some  barrels  of  nickel  steel — 80,  81,  82,  and  83,  Table  I — were  sub- 
mitted by  the  Bethlehem  Iron  Company;  those  (81  and  83)  simply 
annealed  did  not  give  properties  sufficiently  high  to  recommend  their 
trial;  3  barrels  from  each  of  80  and  82,  which  had  been  oil  tempered 
and  annealed,  have  been  completed  and  assembled  in  rifles,  which  are 
now  being  tested.  Even  if  the  results  be  most  satisfactory,  the  work- 
ing of  this  metal  presents  difficulties  which  will  have  to  be  overcome 
before  such  barrels  can  be  generally  used. 

The  material  used  in  the  barrels  made  during  the  year  can,  it  is  con- 
sidered, be  employed  with  safety,  as  several  rifles  tried  have  withstood 
repeated  pressures  of  from  80,000  to  90,000  pounds;  no  undue  enlarge- 
ment of  the  chamber  has  occurred,  and  after  several  thousand  rounds 
fired  the  wearing  of  the  grooves  has  not  been  excessive,  nor  has  the 
erosion  from  the  powder  been  great. 

Experiments  with  different  steels  and  with  different  methods  of  treat- 
ing and  machining  them  are  being  continued.    The  results  of  the  tests 
made  during  the  year  are  embraced  in  Tables  I  and  II,  appended. 
Kespectfully,  your  obedient  servant, 

A.  MORDBCAI, 

Colonel,  Ordnance  Department,  U.  8,  A,,  Commanding, 

The  Chief  of  Ordnance,  United  States  Army, 

(10592— Enc.  5)  Washington,  D.  C. 


ESS  i     I  ! 


iiillMli   ii      all       l_ 

1 


iw 


ill  liM  m  ii 


58. 


APPENDIX  1. 


•a 

I 


1 

« 

O 

H 


o 


s 

J 
•I 

•3 -a 


■»*      ft 


1 


o    • 

M^  «a  j,^ 


•^ 


a 


i 


•  M  S  2 
M.5 


S 


(4 

G 


s-s 


o  g  o 


ss 


r 


PS 


p^a^ 


«1H 


^•: 


o 

8 


C4 


C3 


4 

P 


o       S 


CO 

o 


o 


4S 


e 
I 

Eh 


ot2 


a 


<?  2  ®  S  « 

g  ®  ao  *^::? 

11 J  i«a 


§ 

a 

I 


ss 

n 


o 
O 
■> 
fac 

a 

a 


0 
«S 
ft 
X/1 


o 


5 

P 


o 


CO 

ca 


O 


JMIJJJULI 


:||l  mil 


I  I 


jiiilMii 


.  i;  ;.  .. 

«  ii  i«  ii  -.   „ 

UMUUiisi 

iipMi 
II8S' 


I 


yinniniiiiii 


Wvk 


i  Ml 


:  %it%  11  I   SI  ii  11 


A  P  P  E  ND  I  X    2. 


NOMENCLATURE  AND  DESCRIPTION  OF  THE  QATLING  GUN,  CALIBER 

,SOy  MODEL  1895. 

[Prepared  at  Sprinf^eld  Armory,  Springfield,  Mass.,  bv  Llent.  T.  C  Dickson,  Ordnance  Departxaent 

united  States  Army.] 

(7  plates.) 

Springfield  Abmoby, 
Springfieldy  Mass.j  November  28^  1896. 

Bespectfally  forwarded  to  the  Chief  of  Ordnance,  United  States 
Army. 

The  nomenclatare  and  description  have  been  prepared  in  accordance 
with  instructious  of  the  Chief  of  Ordnance  dated  Jnly  13, 1895. 

A.  MOBDEGAI, 

Colonel^  Ordnance  Department^  U.  8,  A.y  Commanding. 


Nomenclature, 
[Those parts  of  which  the  names  are  in  italics  are  bronze,  the  others  are  steel.] 


Parts. 


Ae^usting  knob 

Adjnstlng-knob  screw 

Actinsting-knob  spring 

AcUosting-knob  spring  screw 

Ad^utting-knob  ioaeher 

Barrels  (10) 

Barrel  plats,  front 

Barrd  plate,  rear 

Barrel -pUfete  key 

Breeeh  eating 

Breech-caaing  screws  (6) 

(Jam  ^Under 

Gam-cylinder  screws  (2) 

Cam-cylinder  recoil  plate 

Gam-cylinder  recoil-plate  sore  wb(2) 

Carrier  block 

Carrier-block  dowel  pin 

Ckueabd  plate 

Caseabel-plate  screws  (2) 

Cocking  switch 

Coeking-ewitehknob 

Coeking-etoiteh  knob  Heete 

Cocking-switch  ping 

Cocking-switch  plag  pins 

cocking-switch  plag  spindle 

cocking-switch  plog-spindle  pin. . 

cocking  switch  plag  spring 

cocking-^  witch  sorew 

cooking-switch  spring 

Cocking-switoh  spring  spindle — 
crank  ............................. 

crank  handle 

crank-handle  rlret 

crank  key 

crank  la&h 

crank-latch  screw 
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Crank-latch  washer 

Crank  shaft 

Crank-shaft  collar f 

Crank-shaft  spline 

Crank-shaft  worm 

Crank-shaft  worm  key 

Diaphragm 

Diaphragm  screws  (2) , 

Sljector 

X^ectorpin 

XJector  screws  (2) 

Extractors  (10) 

Extractor  screws  (10) 

Firing  pins  (10) , 

Firing-pin  bashings  (10) 

FiriDg-pin  bashing  screws  (10) . . . 

Firing-pin  nuts  (10) 

Firing- pin  nut  keys  (10) 

Firing-i>in  sleeves  (10) 

Feed-guide  body 

Feed-guide  neck 

Feed-gnide  neck  screws  (4) 

Feed-guide  pendolom 

Feed-guide  pendulum  torew 

Feed-guide  pendulum  spring 

Feed-gnide  pendulum-spring  spin 

die 

Frame 

Front  eipht , 

Front-sight  screw 

Front  vfoeher 

Front-waeher  terew 

Hopper 

Hopper-hinge  Hock 

Hopper-hinge  block  screws  (2)  . . . 
Hopper-hinge  pin 
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Nomenclature — Gontinaed. 
[Those  parte  of  which  the  names  are  in  italics  are  bronze,  the  others  are  steel.] 


Farto. 


Hopper  latch 

Hopper-latch  screw 

Hopper-latoh  spring 

Hopi>er  plow 

Hopper>plow  screws  (2^ 

Hopper  throaty  U^waU 

Hopper  throaty  right  teall 

Hopper-throat  dowel  pin 

Hopper-throat  plate 

Hopper-throat  plate  screw,  lelt — 
Hopper*throat  plate  screw,  right.. 

Hopper-throat  screws  (4) 

Hopper-throat  wheel 

Hopper-throat  wheel  pivot 

Hopper  thnmhscrew 

Looks  (10) 

Lock  cylinder,  body 

Loch  cylinder,  /ctce 

Lock-cylinder  screws  (2) 

Lock-ptuff  bodif 

Lock-plug  chain  and  tcrew  eye 

Lock-plug  handle 

Lock-plug  hook 

Lock-plug  hook  screws  (2) 

Lock-plug  screw 

Lock-plug  tieeve 

Lock-plug  sleeve  screws  (8) 

Main  shaft 

Main-shaft  casing  (leather) 

Main-shaft  spline,  firont 

Main-shaft  spline  screw,  front 

Main-shaft  spline,  middle 

Main-shaftsplinescraws,  middle(2) 
Main-shaft  spline,  rear 
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Parts. 


Main^thtift  worm  gear 

Main  springs  (10) 

Pointing  lever 

Pointing-lever  binder 

Pointing-lever  binder  pin 

Pointing-lever  binder-pin  key 

Pointing-lever  binder-pin  washer. 

Pointing-lever  binder  plate 

Pointing-lever  binder  screw 

Pointing-lever  pin 

Pointing-lever  pin  nut 

Pointin|[-lever  pin  washer 

Sear-guide  nut 

Bear-guide  nut  key 

Scar-guide  nut-key  screw 

Bear  sight 

Bear-eight  eeat 

Bear-sight  seat  screw 

Bear-sight  spring 

BeaT'Bight  spring  screw 

IMPLEMEIITB. 

Gasoable-pla1«  wrench 

Drift 

Look  screw -driver 

Pin  wrench 

Pointing-lever  pin-nut  wrench 

Bear-guide  nut  wrench 

Shell  driver 

Small  screw-driver 

T  acrew-driver 

Wiping  rod 
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DESCRIPTION. 

The  barrels  and  lock  mechanism  are  secured  to  and  rotate  with  the 
main  shaft  (fig.  1,  PI.  I),  which  is  supported  at  the  front  end  by  its  bear- 
ing in  the  frame,  and  near  the  rear  by  that  in  the  diaphragm.  The  first 
shoulder  on  the  main  shaft  from  its  front  end  limits  its  movement  for- 
ward by  bearing  against  the  front  washer.  The  second  shoulder  forms 
a  bearing  for  the  front  barrel  plate;  the  third  is  for  the  rear  barrel 
plate;  the  fourth  is  for  the  worm  gear.  The  front  thread  is  for  the 
rear-guide  nut;  the  rear  for  the  adjusting  knob.  The  front  spline  (fig. 
1,  PI,  I)  insures  the  rotation  of  the  front  barrel  plate;  the  middle  spline 
(fig.  1,  PI.  I)  that  of  the  rear  plate  and  lock  cylinder;  the  rear  spline 
(tig.  1,  PI,  I)  that  of  the  worm  gear  and  adjusting  knob  washer.  The 
hole  in  front  of  the  second  shoulder  is  for  the  front  barrel-plate  key; 
that  through  the  front  thread  is  for  the  rear- guide  nut  key,  and  the 
groove  in  rear  of  the  adjusting-knob  thread  is  for  the  adjusting-knob 
screw.  That  part  of  the  shal^  between  the  barrel  plates  is  protected 
by  a  leather  casing. 

The  front  spline  is  secured  in  its  seat  by  the  front  spline  screw,  the 
middle  spline  by  its  two  screws. 

The  barrels  (fig.  3,  PI.  I),  ten  in  number,  are  clustered  cylindrically 
around  and  are  connected  with  the  main  shaft  by  the  barrel  plates;  the 
rear  ends  of  the  barrels  are  threaded  and  are  firmly  screwed  into  the 
holes  in  the  rear  plate ;  their  front  ends  are  secured  by  projecting  through 
the  holes  in  the  front  plate,  which  is  held  firmly  against  the  shoulders 
on  the  barrels  by  the  barrel-plate  key.  Slots  are  cut  in  the  rear  ends 
of  the  barrels  and  iu  the  rear  barrel  plate  for  the  reception  of  the 
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extractor  hooks.    The  rifling,  bore,  and  chamber  in  each  are  the  same 
as  in  the  17.  S.  magazine  rifle,  caliber  .30. 

The  carrier  block  (flg.  32,  PI.  U)  is  held  in  position  by  the  cylindrical 
projections  on  the  rear  barrel  plate  and  lock  cylinder  entering  its  hol- 
low interior,  and  the  alignment  of  the  ten  longitudinal  undercnt  grooves 
in  its  exterior,  in  which  ^clocks  move,  is  maintained,  with  those  in  the 
lock  cylinder  and  with  the  barrels,  by  the  carrier- block  dowel  pin  (flg. 
32,  PI,  II).  The  cartridges  are  fed  by  the  hopper  into  these  grooves, 
which  are  shaped  so  as  to  guide  them  into  the  chambers  when  pushed 
forward  by  the  locks.  ]Near  the  rear  end  of  the  carrier  block  is  a  cir- 
cumferential groove  into  which  the  plow  projects. 

The  lock  cylinder  (fig.  33,  PI.  II)  comprises  the  body  and  face  firmly 
united  by  the  two  lock-cylinder  screws  (fig.  6,  PI.  V);  the  face  closes 
the  space  between  the  body  and  breech  casing.  In  the  exterior  of  the 
body  are  ton  longitudinal  undercut  grooves  and  through  the  face  ton 
corresponding  holes  in  which  the  locks  move.  The  hole  through  its 
center  fito  the  main  shaft.  The  lock  cylinder,  carrier  block,  and  rear 
barrel  plato  are  firmly  held  together  between  the  third  shoulder  of  the 
shaft  and  the  rear-guide  nut  (fig.  13,  PI.  Ill)  which  is  screwed  on  the 
shaft  tightly  against  the  rear  end  of  the  lock  cylinder. 

The  rear-guide  nut  is  retained  in  place  by  the  rear-guide  nut  key  (fig. 
4,  PI.  Ill)  which  is  inserted  through  the  screw  hole  in  the  lock  cylinder 
and  held  there  by  the  rear-guide  nut-key  screw  (fig.  2,  PI.  IV). 

The  cam  cylinder  (fig.  31,  PI.  II|  surrounds  the  body  of  the  lock 
cylinder,  its  extorior  surface  snugly  fits  the  interior  of  the  breech 
casing,  and  it  is  secured  to  the  diaphragm  by  the  cam-cylinder  screws 
(fig.  1,  PI.  lY),  so  that  it  can  not  revolve  with  the  main  shaft.  In  the 
intorior  surface  are  two  grooves,  extonding  from  the  front  end  upward 
to  the  rear,  in  which  the  lugs  of  the  locks  work  and  by  which  is 
imparted  to  them  their  movement  to  and  from  the  barrels.  The  front 
ends  of  these  grooves  (PI.  YI)  are  joined  by  a  segment  at  right  angles 
to  the  main  shaft,  called  the  firing  flat  and  the  rear  ends  by  a  similar 
segment  called  the  loading  flat  The  right  groove  is  called  the  cocking 
groove,  and  the  left  the  extracting  groove.  The  cocking-switeh  seat  is 
an  undercut  slot  extonding  forward  from  the  rear  end,  the  slot  through 
the  wall  is  for  the  cockingswiteh  screw.  The  Jiotoh  in  the  loading  flat 
receives  the  lock-plug  hook.  The  front  segment  is  faced  with  the 
recoil  plate  (fig.  31,  PL  II)  which  is  hardened  and  resists  the  shock  of 
discharge;  it  also  extends  a  short  distance  down  the  extractor  groove 
to  prot^t  it  in  case  a  cartridge  should  hang  fire  until  after  the  lock  has 
passed  off  the  firing  flat.  The  recoil-plato  screws  {l^g.  31,  PL  II)  hold 
the  recoil  plate  in  place;  they  are  insertod  from  the  rear  end  of  the 
cylinder. 

The  diaphragm  (fig.  22,  PL  II)  supports  the  rear  end  of  the  main  shaft; 
it  is  a  heavy  circular  disk  closely  fitting  the  interior  of  the  breech  cas- 
ing into  which  it  is  inserted  from  the  front;  it  is  held  against  the 
shoulder  on  the  intorior  of  the  casing  by  the  two  cascable-plato  screws 
(fig.  13,  PI.  Y),  and  is  secured  to  the  casing  by  the  diaphragm  screws 
(fig.  8,  PL  Y).  The  hole  near  its  rim  permits  the  insertion  and  with- 
drawal of  the  locks  by  the  lock  plug ;  the  noteh  receives  the  cocking 
Rwitoh  when  drawn  to  the  rear. 

The  worm  gear  (fig.  38,  PL  III)  occupies  the  space  between  the  dia- 
phragm and  cascabel  plato. 

The  cascabel  plate  (fig.  29,  PL  II)  is  screwed  on  and  closes  the  rear 
end  of  the  breech  casing;  it  forms  a  support  for  the  adjusting  knob  in 
regulating  the  head  space.    The  countorsunk  hole  in  its  center  is  for 
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the  adjusting-knob  washer;  through  it  are  holes  for  the  following:  The 
lock  plug,  the  cocking-switch  sleeve,  the  two  cooking-switch  plug  pins, 
the  chain  screw  eye,  and  the  two  cascabel-plate  screws;  there  are  also 
two  recesses  for  the  cocking-switch  plug  pins.  The  slot  in  the  edge  of 
the  lock-plug  hole  is  for  the  lock-plug  securing  stud.  When  screwed 
into  place  the  arrow  on  its  rim  should  be  opposite  the  mark  on  the 
breech  casing. 

The  adjusting-knob  washer  (fig.  19,  PI.  II)  turns  with  the  knob  and 
main  shaft,  but  has  no  bearing  in  its  hole  in  the  cascabel  plate;  the  rear 
surface  of  its  flange  forms  a  bearing  for  the  adjusting  knob  while  its 
front  surface  turns  against  the  plate  thereby  acting  as  a  friction  washer. 

The  adjusting  knob  spring  (fig.  17,  PI.  II)  is  countersunk  into  the 
rear  face  of  the  washer  and  is  held  therein  by  the  adjusting-knob  spring 
screw  (fig.  17,  PI.  II);  it  locks  the  knob  when  adjusted  to  give  the 
proper  head  space  by  entering  one  of  the  notches  in  its  face. 

The  adjusting  knob  (fig.  15,  PI.  Ill)  is  screwed  on  the  rear  end  of 
the  main  shalt,  and  when  completely  on  the  adjusting- knob  screw  (fig. 
14,  PI.  Ill)  will  euter  the  inclined  groove  in  rear  of  the  thread.  This 
insures  the  screwing  of  the  knob  fully  into  place,  which  is  very  impor- 
tant. When  the  knob  is  turned  to  the  right  the  shaft  with  the  lock 
cylinder,  carrier  block,  and  barrels  is  drawn  to  the  rear  with  reference 
to  the  cam  cylinder,  thereby  reducing  the  distance  between  the  ends  of 
the  barrels  and  the  firing  flat,  which  decreases  the  head  space;  if  the 
knob  be  turned  to  the  left  the  head  space  will  be  increased.  Five 
notches  are  cut  in  the  face  of  the  knob,  and  when  it  is  turned  so  that 
the  spring  is  in  the  right-hand  notch  the  head  space  will  be  0.063  inch; 
if  in  the  second,  0.060  inch;  the  third,  0.057  inch;  the  fourth,  0.054 
inch,  and  if  in  left,  0.051  inch.  As  the  different  bearings  wear  from 
use  the  head  space  corresponding  to  any  notch  will  be  increased  so 
that  in  time  the  second  notch  will  give  0.063  inch,  etc. 

The  adjusting-knob  screw  slot  limits  the  amount  the  knob  can  be 
turned  in  adjusting  the  head  space. 

The  cocking  switch  (fig.  24,  PI.  Ill)  has  an  undercut  groove  through 
its  front  end,  in  which  the  head  of  a  firing  pin  is  caught  and  held  untU 
the  lock  has  moved  forward  onto  and  a  short  distance  along  the  fixing 
flat,  when  the  head,  having  passed  through  the  groove,  is  released  and 
the  cartridge  fired.  A  hole  in  the  rear  end  receives  the  cocking-switch 
spring  and  spindle,  and  one  through  its  side  is  for  the  cocking-switch 
screw.  To  avoid  unnecessary  snapping  of  the  firing  pins  and  for  safety 
the  cocking  switch  can  be  drawn  to  the  rear  out  of  reach  of  the  firing 
pins. 

The  front  end  of  the  cocking-switch  spring  spindle  (fig.  18,  PI.  Ill)  is 
enlarged  for  a  bearing  for  the  spring,  and  its  rear  end,  which  projects 
through  its  hole  in  the  diaphragm,  is  knob- shaped;  the  hole  in  its  front 
end  is  for  the  cocking-switch  screw  by  which  it  is  fastened  to  the  switch. 

The  head  of  the  cocking-switch  screw  ^fig.  23,  PI.  Ill)  projects  info 
its  slot  in  the  cam  cylinder  and  prevents  tne  removal  of  the  switch. 

The  cocking-switch  spring  (fig.  17,  PI.  Ill)  surrounds  the  spindle  and 
bears  against  the  head  of  the  latter  and  the  diaphragm ;  it  retains  the 
switch  in  its  forward  position. 

The  cocking-switch  knob  (fig.  27,  PL  III)  is  the  handle  by  which  the 
switch  is  drawn  to  the  rear.  It  is  held  in  place  on  the  rear  of  the  cas- 
cabel plate  by  the  knob  sleeve;  the  hole  through  its  center  is  for  the 
sleeve,  the  rear  end  being  enlarged  to  receive  the  cocking-switch  plug; 
the  two  holes  through  its  rim  are  for  the  plug  pins. 

The  cocking-switch  knob  sleeve  (fig.  7,  PI.  Ill)  is  screwed  into  the 
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knob  through  its  hole  in  the  cascabel  plate,  and  the  shoulder  on  its 
front  end  limits  the  distance  the  knob  can  be  drawn  from  the  plate. 

The  cocking-switch  plug  spindle  (fig.  8,  PI.  Ill)  passes  through  the 
hole  in  the  knob  sleeve.  Its  Aront  end  is  shaped  to  engage  the  knob  on 
the  rear  end  of  the  cocking-switch  spring  spindle  and  its  rear  end  is 
secured  in  the  hole  in  the  center  of  the  cocking-switch  plug  by  the 
cocking-switch  plug  spindle  pin  (fig.  25,  PL  III).  It  should  be  assem- 
bled so  the  arrow  on  its  rear  end  points  in  the  same  direction  as  that 
on  the  plug. 

The  two  cocking-switch  plug  pins  (fig.  26,  PI.  Ill)  are  driven  into 
their  holes  in  the  plug  and  project  through  those  in  the  knob.  When 
the  knob  is  turned  so  these  pins  enter  their  holes  in  the  cascabel  plate 
the  cocking  switch  will  be  in  its  forward  position ;  when  the  knob  is 
pulled  to  the  rear  until  these  pins  are  withdrawn  from  the  holes  in 
the  plate  and  turned  90  degrees,  so  they  will  enter  the  two  recesses 
in  the  plate,  the  cocking  switeh  will  be  withdrawn  out  of  reach  of  the 
firing  pins  and  the  knob  be  in  the  position  of  safety. 

The  cocking-switch  plug  spring  (fig.  16,  PI.  Ill)  surrounds  the  plug 
spindle.  Its  front  end  bears  against  the  knob  sleeve  and  its  rear  against 
the  plug.  When  the  knob,  in  withdrawing  the  cocking  switch,  is  pulled 
out  as  far  as  the  sleeve  permits,  the  tension  of  this  spring  is  great 
enough  to  force  the  plug,  against  that  of  the  cocking-switch  spring,  to 
the  rear  far  enough  to  withdraw  the  plug  pins  from  their  holes  in  the 
cascabel  plate;  but  its  tension  is  not  great  enough  to  do  this  when 
the  head  of  a  firing  pin  is  caught  in  the  cocking-switch  groove,  for  the 
tension  of  a  mainspring  would  then  be  added  to  that  of  the  cocking- 
switch  spring.  This  prevents  the  withdrawal  of  the  cocking  switch 
when  a  firing  pin  is  caught  in  it  and  the  consequent  danger  from  a 
liability  to  fire  after  the  knob  is  ^/urned  to  the  position  of  safety. 

The  lock  plug  is  seated  in  its  holes  in  the  cascabel  plate  and  dia- 
phragm and  in  the  lock-plug  sleeve.  It  is  composed  of  the  body  (fig. 
24,  PL  V)  and  the  handle  f  fig.  26,  PL  V),  united  by  the  lock-plug  screw 
(fig.  6,  PL  V),  so  the  handle  can  turn  independently  of  the  body,  and 
the  hook  (fig.  24,  PL  V)  fastened  to  the  body  by  the  lock-plug  hook 
screws  (fig.  24,  PL  V ) ;  it  is  attached  to  the  cascabel  plate  by  the  chain 
and  screw  eye  (fig.  26,  PL  V).  The  securing  stud  on  the  front  part  of 
the  handle,  catching  on  the  inside  surface  of  the  cascabel  t)late,  retains 
the  lock  plug  in  its  seat;  when  the  handle  is  turned  so  the  stud  will  be 
opposite  its  slot  in  the  plate  the  lock  plug  can  be  withdrawn.  The 
hook  projects  into  its  notch  in  the  rear  end  of  the  cam  cylinder  and 
the  lugs  of  the  locks,  while  moving  along  the  loading  flat,  pass  through 
its  notch.  If  the  plug  be  withdrawn  when  the  lug  of  a  lock  is  in  the 
hook  notch  the  lock  will  be  removed  with  it.  A  lock  will  be  in  this 
position  when  any  one  of  the  lines  on  the  rear  barrel  plate  is  opposite 
the  arrow  on  the  hopper. 

The  breech  casing  (fig.  30,  PL  II)  incloses  and  protects  the  mechan- 
ism. It  is  cylindrical  in  shape,  with  a  rib  on  each  side,  by  which  it  is 
fastened  to  the  frame  with  the  oreech-casing  screws  (fig.  3,  PL  V);  the 
two  lugs  projecting  from  its  underside  contain  the  holes  for  the  pointing 
lever  binder  pin,  the  two  holes  beneath  the  ribs  are  for  the  diaphragm 
screws,  and  the  one  above  the  left  rib  near  the  front  end  is  for  the  hop- 
per latch.  The  place  of  manufacture,  number,  and  caliber  are  stamped 
on  the  top  of  the  casing. 

The  gun  proper  is  assembled  in  and  is  supported  by  the  frame  (fig. 
2y  PL  I).    The  hole  through  the  front  end,  which  is  closed  by  the  front 
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washer  screw  (fig.  22,  PL  III),  is  for  the  front  bearing  of  the  main  shaft; 
the  holes  in  the  left  rail  are  fmr  the  ejector  screws  and  pin  and  breech- 
casing  screws,  and  those  in  the  right  are  for  front-sight,  hopper-hinge, 
breech-casing  and  crank-handle  latch  screws.  The  trunnions  (fig.  2, 
PI.  I)  are  driven  into  holes  in  the  frame  and  upset,  forming  a  part  of  it. 
The  left  rail  is  beveled  opposite  the  carrier  block  to  give  an  unob- 
structed passage  to  the  empty  shells. 

The  crank  shaft  (fig.  33,  PL  III)  is  seated  in  and  revolves  in  its  holes 
through  the  breech  casing  at  right  angles  to  the  main  shaft;  the  crank 
(fig.  35,  PL  III)  is  screw^  on  and  keyed  to  its  right  end,  which  pro- 
jects without  the  casing. 

The  worm  (fig.  40,  PL  III)  is  fastened  to  the  crank  shaft  by  the  crank- 
shaft worm  key  (fig.  39,  PL  III),  and  its  rotation  therewith  is  secured 
by  the  crank-shaft  spline  (fig.  33,  PL  III). 

The  crank-shaft  collar  (fig.  32,  PL  111)  surrounds  that  part  of  the 
shaft  between  the  worm  and  right  side  or  the  casing;  it  and  the  crank 
hold  the  shaft  in  position. 

The  crank  key  (fig.  34,  PL  III)  prevents  the  unscrewing  of  the  crank 
handle  when  it  is  turned  backward. 

The  crank  handle  (fig.  35,  PL  III)  is  fastened  to  the  crank  by  the 
crank-handle  rivet  (fig.  35,  PL  III). 

Turning  the  crank  (fig.  35,  PL  III)  rotates  the  crank  shaft,  and  this 
rotation  is  imparted  to  the  main  shaft  by  the  worm  and  worm  gear;  it 
requires  about  one  and  three-fourths  revolutions  of  the  handle  to  pro- 
duce a  complete  revolution  of  the  main  shaft,  or  to  fire  each  of  the  ten 
barrels.    To  load  and  ftre,  the  crank  must  be  turned  toward  the  muzzle. 

The  crank  latch  (fig.  17,  PL  Y)  is  pivoted  on  and  is  secured  to  the 
underside  of  the  frame  by  the  crank-latch  screw  (fig.  14,  PL  V) ;  the 
crank-latch  washer  (fig.  16,  PL  V),  a  cupped  spring,  is  inserted  between 
the  screw  head  and  latch  to  allow  the  latter  to  turn  without  the  screw. 
When  not  firing,  the  crank  handle  should  be  secured  by  the  latch ;  when 
firing,  the  latch  should  be  turned  out  of  the  way,  against  the  breech 
casing. 

The  front  sight  (fig.  15,  PL  Y )  is  fastened  to  the  frame  by  the  front- 
sight  screw  (fig.  9,  PL  Y);  the  sight  of  each  gun  is  specially  adjusted 
to  correct  for  drift  at  300  yards. 

The  rear-sfght  seat  (fig.  37,  PL  III)  is  attached  to  the  breech  casing 
by  the  rear-sight  seat  screw  and  rear-sight  spring  screw  (figs.  28  and 
29,  PL  III). 

The  rear-sight  spring  (fig.  30,  PL  III)  is  also  fastened  by  the  spring 
screw;  its  rear  end  projects  down  into  the  sight  hole  in  the  seat  and, 
bearing  against  the  flat  surface  on  the  front  of  the  sight,  holds  it  when 
adjusted  for  any  elevation  and  also  retains  it  in  its  seat. 

The  rear  sight  (fig.  36,  PL  III)  is  a  cylindrical  rod  with  a  fiat  upper 
end,  in  which  a  V  sighting  notch  is  cut.  It  is  graduated  from  300  to  1,000 
yards,  inclusive,  the  graduations  being  numl]^red  and  marked  by  circles 
on  its  surface.  The  sight  is  adjusted  for  any  elevation  by  moving  it 
until  the  graduation  mark  is  even  with  the  top  of  the  sight  seat. 

The  hopper  (fig.  20,  PL  II)  receives  the  cartridges  from  the  feed 
guide  and  conveys  them  to  the  carrier  block ;  its  under  surface  is  curved 
to  conform  to  the  carrier  block  and  is  so  shaped  that  its  front  half 
will  hold  the  cartridges  in  the  grooves  of  the  block  and  its  rear  half  will 
allow  the  locks  freedom  in  their  movements;  it  is  hinged  in  its  seat  in 
the  hinge  block  on  the  hopper  hinge  pin.  When  closed,  it  is  locked  by 
the  hopper  latch.  The  right  and  left  throat  walls  (figs.  1  and  2,  PL  II) 
are  joined  together  by  the  dowel  pin  (fig.  2,  PL  II)  and  throat  wheel 
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pivot  (fig.  10,  PI.  II),  aud  are  fasteued  iu  the  hopper  by  the  throat 
screws  (fig.  16,  PI.  II). 

The  hopper-throdt  wheel  (fig.  9,  PI.  II)  turns  freely  on  its  pivot  in 
the  throat,  it  delivers  the  cartridges  to  the  carrier  block  properly 
directed  and  but  one  at  a  time;  the  rear  teeth  are  longer  than  the  front, 
to  conform  to  the  shape  of  the  cartridge.  The  hopper-throat  plate  (fig. 
8,  PI.  II)  merely  replaces  the  metal  removed  for  convenience  in  manu- 
factore  and  is  secured  to  the  hopper  by  the  throat-plate  screws  (figs.  3 
and  4,  PI.  IV).  The  opening  in  the  hopper  through  which  the  car- 
tridges pass  is  called  the  throat,  it  is  enlarged  at  its  upper  end  to  admit 
the  feed  guide;  the  top  of  the  left  wall  is  partly  cut  away  to  discover 
the  cause  of  any  interruption  iu  the  regular  movement  of  the  cartridges 
and  to  facilitate  its  correction. 

The  hopper-latch  screw  (fig.  6,  PL  II)  retains  the  latch  and  latch 
spring  in  their  hole  in  the  hopper;  the  spring  (fig.  13,  PI.  II),  one  end 
of  which  bears  against  the  latch  and  the  other  against  the  latch  screw, 
causes  the  latch  (fig.  14,  PI.  II)  to  project  from  the  hopper  into  its  hole 
in  the  breech  casing  and  allows  it  to  be  withdrawn  when  the  hopper  is 
to  be  opened. 

The  hopper  thumbscrew  (fig.  7,  PI.  II)  secures  the  feed  guide  in  its 
seat  in  the  hopper. 

The  hopper  hinge  block  (fig.  3,  PL  II)  is  attached  to  the  frame  by  the 
hopper  hinge  block  screws  (fig.  5,  PL  II).  The  hopper  hinge  pin  (fig.  4, 
PL  II)  is  held  in  place  by  the  rear  barrel  plate. 

The  plow  (fig.  12,  PL  II)  is  fastened  to  the  hopper  by  the  plow  screws 
(fig.  11,  PL  II) ;  it  projects  into  the  circumferential  grooveat  the  rear  end 
of  the  carrier  block  and  ejects  the  empty  cs^ridge  shells  as  they  are 
revolved  against  it. 

The  ejector  (fig.  12,  PL  V )  is  a  flat  spring  fastened  to  the  frame  by 
the  ejector  screws  (fig.  7,  PL  V)  and  ejector  pin  (fig.  2,  PL  I).  Its  rear 
end  projects  iu  toward  the  carrier  block ;  when  any  cartridge  not  fired 
is  withdrawn  from  the  chamber,  the  bullet  is  struck  by  it  and  ^he  car- 
tridge ejected. 

The  feed  guide  is  made  up  principally  of  the  body,  neck,  and  pendu- 
lum. The  neck  (fig.  15,  PL  II),  fastened  to  the  lower  end  of  the  body 
by  the  neck  screws  (fig.  27,  PL  II),  has  an  undercut  groove  through 
which  the  cartridges  pass  from  the  pendulum  into  the  hopper.  Two 
triangular  lugs,  one  on  each  side  of  the  groove  project  from  the  upper 
end  of  the  neck  into  slots  in  the  pendulum  so  that  when  the  groove  in 
the  latter  opposite  the  groove  in  the  neck  is  emptied  the  pressure  of 
the  cartridges  iu  the  other  groove  on  the  inclined  lug  will  swing  the 
pendulum  so  that  the  full  groove  will  be  over  the  one  in  the  neck  and 
the  supply  to  the  hopper  be  not  interrupted. 

The  upper  end  of  the  pendulum  (fig.  28,  PL  II)  is  pivoted  in  its  seat 
in  the  body  by  the  x>endulum  screw  (fig.  24,  PL  II).  There  are  two  par- 
allel undercut  grooves  into  which  the  cartridges  are  stripped  from  the 
paper  boxes  and  through  which  they  pass  into  the  neck,  and  an  arm 
extending  upward  assists  in  guiding  the  cartridges  into  the  grooves. 
At  the  lower  end  is  a  lug,  projecting  into  a  cavity  in  the  body,  which 
limits  the  distance  through  which  the  i>endulum  can  swing.  In  it  is  a 
shallow  recess  that  receives  the  head  of  the  pendulum  spring  spindle 
(fig.  26,  PL  II). 

One  end  of  the  pendulum  spring  (fig.  25,  PL  II)  bears  against  the 
end  of  the  cavity  and  the  other  against  the  spindle  head.  This  spring 
forces  the  x>endulum  to  make  a  full  swing  irom  one  side  to  the  other  and 
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prevents  it  from  stopping  in  the  center,  where  neither  groove  would  be 
over  that  in  the  neck. 

That  part  of  the  feed-guide  body  (fig.  23,  PI.  II)  Extending  above  the 
pendulum  seat  is  fat,  with  a  rib  on  its  left  side  to  guide  the  cartridges 
so  each  row  in  a  box  will  freely  enter  one  of  the  pendulum  grooves. 

A  lock  (fig.  21,  PI.  Ill)  is,  in  general,  cylindrical,  with  a  T-shaped  rib 
extending  its  full  length,  which,  working  in  the  undercut  grooves  in 
the  lock  cylinder  and  carrier  block,  holds  the  lock  in  place  and  causes 
it  to  revolve  with  them.  At  the  rear  end  and  diametrically  opposite  to 
the  rib  is  a  triangular  lug  that  works  in  the  grooves  in  the  cam  cylin- 
der; consequently,  when  the  main  shaft  is  revolved  the  lock  will  be 
rotated  with  it  and  at  the  same  time  moved  parallel  to  it  to  and  from 
the  barrels.  The  extreme  front  end  of  the  lock  is  reduced  so  as  to  enter 
the  recesses  in  the  rear  barrel  plate,  and  the  edge  on  one  side  is  slightly 
beveled  to  clear  the  plow.  The  firing-pin  hole,  which  extends  through 
its  entire  length,  is  contracted  near  the  front  end  to  conform  to  the 
shape  of  the  firing  pin.  A  channel  cut  lengthwise  in  its  exterior  receives 
the  extractor.  This  channel  is  connected  with  the  firing-pin  hole  by  a 
slot.  The  notch  in  the  side  of  the  extractor  channel  opposite  this  slot 
permits  the  escape  of  gas  entering  the  firing- pin  hole  from  a  leaky  or 
pierced  primer. 

The  extractor  (fig.  19,  PI.  Ill),  a  spring,  is  held  in  its  seat  by  the 
extractor  screw  (fig.  2,  PL  HI),  The  screw  hole  in  the  extractor  is 
elongated  to  permit  the  extractor  to  have  a  small  longitudinal  move- 
ment. In  rear  of  the  hook  is  an  inclined  projection  which  engages  a 
similarly  inclined  surface  in  the  slot  connecting  the  extractor  channel 
with  the  firing-pin  hole.  .  When  the  lock  is  moved  forward  into  the 
recess  in  the  barrel  plate,  the  extractor  is  pushed  to  the  rear,  disengag- 
ing this  projection,  which  permits  the  hook  to  ride  up  the  inclined  slot 
in  the  rear  end  of  the  barrel  so  it  will  not  rest  on  the  cartridge  when 
fired.  When  the  lock  is  moved  to  the  rear  after  the  cartridge  has  been 
fired,  this  projection  is  engaged  forcing  the  extractor  downward  and 
insuring  a  firm  grasp  of  the  hook  on  the  shell. 

The  firing  pin  (fig.  20,  PI.  Ill)  is  solid.  Its  rear  end  has  a  knob- 
shaped  head  by  which  it  is  caught  in  the  groove  of  the  cocking  switch. 
The  thread  near  its  front  end  is  for  the  firing-pin  nut. 

The  firing-pin  nut  (fig.  9,  PI.  Ill)  is  screwed  on  the  firing  pin  and  held 
in  place  by  the  firing-pin  nut  key  (fig.  10,  PL  III),  There  are  two  rectan- 
gular channels  in  its  exterior  in  which  the  arms  of  the  firing-pin  sleeve 
work.    The  nut  holds  the  sleeve  on  the  firing  pin. 

The  rear  end  of  the  firing-pin  sleeve  (fig.  11,  PL  III)  forms  the  front 
bearing  for  the  mainspring,  and  the  arms,  which  are  longer  than  the 
nut,  strike  against  the  shoulder  of  the  firing-pin  hole  in  the  Jock,  thereby 
leaving  the  firing  pin  and  nut,  when  mainspring  is  not  compressed,  free 
to  move  between  this  shoulder  and  the  sleeve.  This  allows  the  firing 
pin  to  rebound  after  firing,  withdrawing  the  point  within  the  lock. 

The  firing-pin  bushing  (fig.  12,  PL  III)  is  screwed  into  and  closes  the 
rear  end  of  the  firing-pin  hole.  Its  front  end  forms  the  rear  bearing  of 
the  mainspring  and  the  firing  pin  passes  through  its  center;  it  holds 
the  firing  pin  and  mainspnng  in  the  lock. 

The  firing-pin  bushing  screw  (fig.  1,  PL  III)  secures  the  bushing  in  the 
lock  and  can  be  inserted  only  when  the  bushing  is  screwed  its  entire 
length  into  the  lock  and  the  mark  on  the  rear  end  of  the  bushing  is 
opposite  that  on  the  lock. 

The  elevation  and  direction  are  given  to  the  gun  by  the  pointing 
lever  (fig.  11,  PL  IV),  the  front  end  of  which  is  hinged  to  the  mount  on 
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the  pointing-lever  pin  (fig,  6,  PI,  IV).  The  pin  is  inserted  from  the  left 
Bide  and  is  retained  in  place  by  the  pointing-lever  pin  washer  (fig.  10, 
PL  IV)  and  the  pointing-lever  pin  nut  (fig.  7,  PL  IV).  The  lug  keys  on 
the  pin  enter  notches  in  the  lever  and  washer,  causing  the  pin  and 
washer  to  move  with  the  lever. 

The  lever  is  connected  with  the  gun  by  the  pointing-lever  binder  (fig. 
9,  PL  IV),  the  upi)er  side  of  which  fits  into  its  seat  between  the  ears  on 
the  breech  casing  and  is  pivoted  therein  on  the  pointing-lever  binder 
pin  (fig.  25,  PL  V).  The  binder  pin  is  secured  in  place  by  the  pointing- 
lever  binder  pin  washer  (fig.  6,  PL  III)  and  the  pointing-lever  binder 
pin  key  (fig.  4,  PL  V). 

The  pointing-lever  binder  screw  (fig.  8,  PL  IV)  is  seated  in  the  left 
wall  of  the  binder,  and  is  manipulated  by  its  handle.  It  bears  against 
and,  when  screwed  in,  forces  the  pointing-lever  binder  plate  ^fig.  6,  PL 
IV)  against  the  lever  so  the  latter  is  firmly  clamped  between  it  and  the 
left  wall  of  the  binder. 

To  adjust  the  elevation,  unclamp  the  binder  screw  and  raise  or  lower 
the  pointing  lever;  to  give  the  direction,  unclamp  the  mount  and  move 
the  pointing  lever  sideways. 

This  gun  is  suited  to  mount  upon  the  metallic  carriage  for  machine 
guns,  model  1890. 

PL  VII  shows  the  principal  exterior  dimensions  of  the  gun  and  feed 
guide.  The  tin  strip  feed,  or  "  new  positive  feed,"  so-called,  which  is 
shown  in  dotted  lines  of  the  drawing,  was  originally  furnished  with  the 
first  installment  of  Gatling  guns,  caliber  .30,  procured  by  the  Depart- 
ment in  1893,  and  is  describ^  in  Apx>endix  42,  Eeport  of  the  Chief  of 
Ordnance,  17.  S.  A.,  1893.  These  guns  have  been  altered  to  adapt 
them  to  the  gravity  feed  (Bruce)  and  to  make  them  similar  to  the  guns 
of  model  1895. 

The  movement  of  the  locks  is  shown  in  PL  VI,  which  is  a  develop- 
ment of  the  cam  cylinder,  rear  barrel  plate,  and  a  portion  of  the  barrels, 
and  shows  the  locks  in  different  positions.  The  locks  revolve  with  the 
lock  cylinder  and  carrier  block,  and,  when  their  lugs  are  in  the  cocking 
or  extracting  grooves,  are  simultaneously  moved  to  and  from  the  bar- 
rels.   A  section  of  the  cocking  switch  is  also  shown. 

Lock  I  is  moving  along  the  loading  flat,  and  a  cartridge  has  been 
dropped  in  front  of  it  by  the  hopper.  Locks  II  and  III  are  moving  for- 
ward along  the  cocking  groove,  and  are  pushing  the  cartridges  into  the 
chambers.  The  firing  pin  of  Lock  IV  has  caught  in  the  cocking-switch 
groove  and  the  mainspring  is  being  compressed.  Lock  V  has  passed 
out  of  the  cocking  groove  onto  the  firing  flat,  the  cartridge  is  fully 
inserted  in  the  chamber,  and  the  compression  of  the  mainspring  com- 
pleted; the  firing  pin  is  on  the  verge  of  escapfng  from  the  cocking- 
switch  groove.  Lock  VI  shows  the  position  of  the  parts  after  firing. 
Locks  VII  and  VIII  are  moving  backward  in  the  extracting  groove  and 
the  extractors  are  withdrawing  the  empty  shells.  Lock  IX  has  reached 
the  i>osition  where  the  shell  is  ejected  by  the  plow.  Lock  X  has  passed 
out  of  the  extracting  groove  onto  the  loading  flat,  and  is  the  next  to 
occupy  the  position  of  No.  I,  having  completed  one  revolution,  during 
whicli  it  has  inserted  and  fired  one  cartridge  and  extracted  the  sh^. 

DISMOUNTIKG  AND  A8SEMBLIKO. 

In  dismounting  and  assembling  it  is  important  to  remember  that  the 
following  keys  are  tapering :  Barrel-plate  key,  rear- guide  nut  key,  worm 
key,  and  crank  key. 
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This  gun  should  never  be  dismounted  except  by  one  thoroughly 
familiar  with  it,  and  then  only  when  necessary  for  repairs  or  general 
cleaning. 

It  is  dismounted  in  the  following  order: 

1.  Feed  guide. 

2.  Locks :  To  do  this,  turn  one  of  the  lines  on  the  rear  barrel  plate 
opposite  the  arrow  on  the  hopper,  turn  the  handle  of  the  lock  plug  until 
tlie  securing  stud  is  opposite  its  slot  in  the  cascabel  plate,  then  draw  the 
lock  plug  to  the  rear ;  a  lock  will  be  withdrawn  with  it.  lieplace  the  lock 
plug  and  turn  the  next  line  on  the  barrel  plate  opposite  the  arrow  and 
proceed  as  before  until  all  ten  locks  have  been  removed;  then  unscrew 
the  chain  screw  eye  and  remove  the  lock  plug. 

3.  Hopper-hinge  screws,  hopper,  and  hinge  block,  by  opening  hopper. 

4.  Crank-handle  key;  then  crank,  by  unscrewing  to  the  left  or  rear. 

5.  Gun  from  carriage  or  mount. 

G.  Adjusting-knob  screw;  then  knob,  washer,  and  spring. 

7.  Oascabel-plate  screws;  then  turn  the  cocking- switeh  knob  so  the 
arrow  on  the  end  of  the  cocking-switeh  plug  spindle  points  upward; 
slip  the  cascabel-plate  wrench  on  the  shaft  and  insert  its  lug  in  the  lock- 
plug  hole  and  turn  it  about  an  inch  to  the  left  to  disengage  the  cocking- 
switeh  plug  spindle  from  the  cocking-switeh  spring  spindle;  the  plate 
can  then  be  unscrewed,  but  the  cocking-switeh  knob  must  be  kept  fully 
drawn  to  the  rear  all  the  time  to  prevent  the  spindle  striking  the  lock- 
plug  sleeve. 

8.  Worm  key;  then  crank  shaft,  worm,  tod  collar. 

9.  Worm  gear. 

10.  Breech-casing  screws  and  breech  casing. 

11.  Frame. 

12.  Rear- guide  nut  key  screw  and  rear- guide  nut  key;  then,  with  rear- 
guide  nut  wrench,  the  rear-guide  nut. 

13.  Lock  cylinder  and  carrier  block. 

14.  Main  shaft  and  front  barrel  plate,  by  driving  shaft  forward  through 
rear  plate. 

16.  Front  barrel-plate  key;  then  front  plate  from  shaft:. 

16.  Cam-cylinder  screws,  and  draw  the  cam  cylinder  out  of  the  front 
end  of  the  breech  casing. 

17.  Becoil-plate  screws  and  recoil  plate. 

18.  Cocking-switeh  screw  and  cocking  switeh. 

19.  Cocking-switeh  plug  spindle  pin;  then  plug,  spring,  and  spindle. 

20.  Cocking-switeh  knob  sleeve  and  knob. 

21.  Hopper-throat  screws  and  throat  walls;  the  wheel  is  removed  and 
the  walls  separated  by  removing  the  throat- wheel  pivot. 

22.  Keck  screws,  neck,  x)endulum  screw,  and  pendulum  of  feed  guide. 
To  dismount  a  lock,  remove  the  bushing  screw,  insert  the  prongs  of 

the  lock  screwdriver  in  the  notehes  in  the  bushing,  and  unscrew  it; 
remove  the  firing  pin,  bushing,  mainspring,  sleeve,  and  nut,  assembled; 
remove  the  extractor  screw,  then  the  extractor.  The  assembled  firing 
pin  is  dismounted  by  driving  out  the  firing-pin  nut  key  and  unscrewing 
the  nut. 

Under  no  circumstance  should  the  barrels  be  removed  from  the  rear 
plate  nor  the  diaphragm  from  the  breech  casing,  except  at  an  arsenaL 

To  assemble,  reverse  this  order. 

CLEANING  AND  CARE  OF  THE  OUN. 

As  the  residuum  of  smokeless  powder,  if  not  completely  removed, 
corrodes  the  bore  in  a  short  time,  care  is  required  in  cleaning  the  gun 
alter  firing. 
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To  clean  the  barrels,  insert  an  empty  cartridge  shell,  the  front  end  of 
which  has  been  plugged,  in  the  chamber  of  a  barrel  and  turn  the  handle 
until  its  lock  is  on  the  firing  segment;  the  barrel  will  then  be  on  the 
right  of  the  lowest;  clean  the  bore  with  rags  saturated  with  soda  water, 
or,  if  that  is  not  obtainable,  with  water;  remove  the  shell  and  proceed 
in  the  same  manner  with  the  remaining  barrels.  Eemove  the  locks  and 
open  the  hopx>er,  clean  the  chambers  from  the  rear,  then  wipe  both 
chamber  and  bore  of  each  barrel  thoroughly  dry  with  clean  rags,  and, 
finally,  oil  them  with  cosmoline  oil,  leaving  a  light  coating. 

With  dry  rags  clean  the  carrier  block,  giving  special  attention  io 

t  the  grooves,  and  apply  a  light  coating  of  oil.    The  bottom  of  the  hopper 

and  throat  should  be  similarly  cleaned  and  oiled.    Before  inserting  the 

J  locks  they  should  be  thoroughly  cleaned  and  well  oiled;  in  case  gas  has 

^  entered  a  firing-pin  hole,  the  lock  should  be  dismounted  and  all  the 

ports  and  the  hole  and  channels  in  the  lock  well  cleaned. 

All  unbumed  grains  of  powder  and  dirt  must  be  removed  from  the 
recesses  in  tiie  rear  barrel  plate  and  barrels. 

In  general,  the  remaining  parts  can  be  cleaned  with  dry  rags,  with- 
out further  dismounting;  after  cleaning,  all  surfaces  shoidd  be  lightly 
coated  with  oil. 

It  is  imperative  that  all  bearing  surfaces  be  kept  properly  oiled,  and 
especially  the  following :  The  front  bearing  of  the  main  sh.ift,  oil  to  be 
applied  through  hole  in  frame;  the  adjusting-knob  washer,  oil  to 
be  applied  through  hole  in  cascabel  plate  above  the  washer;  the  worm 
and  worm  gear,  oil  through  first  hole  in  top  of  breech  casing  in  front 
of  cascabel  plate;  the  rear  bearing  of  main  shaft  in  diaphragm,  oil 
through  second  hole  in  top  of  breech  casing;  the  segments  and  grooves 
of  cam  cylinder,  oil  through  third  hole  in  breech  casing;  the  crank 
shaft,  oil  through  hole  in  each  bearing  in  breech  casing;  the  crank- 
handle  rivet,  oil  through  hole  in  hancUe;  the  throat  wheel,  oil  to  ^e 
lightly  applied  from  bottom  of  hopper  at  each  end;  pendulum  pivot, 
oil  to  be  applied  through  screw  hole.  The  ribs  and  lugs  of  the  locks 
should  at  all  times  be  kept  lightly  coated  with  oil. 

REMARKS. 

This  model  of  the  Gatling  gun  is  equipped  with  the  gravity  feed 
(Bruce).  The  cartridges  are  fed  directly  from  the  paper  box  by  strip- 
ping on  the  cover,  placing  their  heads  against  the  front  of  the  feed-guide 
body  and  the  rib  on  its  left  side,  then  pushing  them  down  into  the  pen- 
dulum grooves  and  pulling  off  the  box. 

Should  the  regular  movement  of  the  cartridges  through  the  feed 
guide  or  hopper  stop,  pressure  of  the  hand  on  the  top  cartridges  in  the 
feed  guide  or  the  raising  of  them  by  inserting  the  finger  in  the  opening 
in  the  lefb  side  of  the  hopper  will  in  general  remove  the  interruption. 

Should  the  turning  of  the  crank  be  stopped  or  become  difficult  by  the 
jamming  of  a  cartridge  between  the  carrier  block  and  hopper,  by  the 
striking  of  a  cartridge  against  an  empty  shell  left  in  the  chamber  by 
the  failure  of  the  exti*actor  to  remove  it,  or  from  some  other  cause, 
turning  of  the  crank  should  be  stopped,  the  hopx)er  opened,  and  the 
cause  of  jam  removed.  Before  closing  the  hopper  all  cartridges  not  in 
the  chambers  should  be  removed. 

The  firing  pins  should  not  be  unnecessarily  snapped.  To  prevent  this, 
the  cocking-switch  knob  should  be  turned  to  the  safety  position.  It 
should  not,  however,  be  needlessly  left  in  that  i>osition,  or  the  cocking- 
switch  spring  will  be  weakened. 

If,  in  firing,  an  extractor,  firing  pin,  or  lock  be  disabled,  the  lock 
should  be  removed  and  the  firing  continued  with  the  other  barrels. 
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'    The  locks  and  barrels  are  numbered  from  1  to  10^  they  need  not  be 
BO  assembled^  the  locks  being  interchangeable. 

The  adjustment  of  the  head  space  is  most  important;  if  it  is  too  small, 
the  distance  between  the  barrels  and  recoil  plate  will  be  less  than  the 
length  of  the  locks;  if  too  great,  this  distance  will  be  longer  than  the 
locks,  and  the  cartridge  shells  will  be  liable  to  rupture  and  leave  a  por- 
tion of  the  shell  in  the  chamber.  The  proper  head  space  is  0.063  inch, 
or  that  given  by  the  right-hand  notch  in  the  adjusting  knob  when  the 
gun  is  new.  After  the  gun  has  been  fired  a  number  of  times  the  proper 
notch  should  be  found  by  trial:  it  will  generally  be  that  one  farthest 
to  the  lefc  with  which  the  locks  do  not  bind.  If  the  empty  shells  show 
signs  of  rupturing,  or  if  the  x)rimers  set  back  and  project  beyond  the 
heads  of  the  shells,  the  head  space  is  too  great. 

In  order  to  obtain  the  greatest  efficiency  of  fire  with  this  gun,  its 
rate  of  firing  should  not  exceed  600  rounds  per  minute.  Ordinarily  the 
crank  should  be  turned  at  the  rate  of  one  and  a  half  revolutions  per 
second,  which  will  give  about  525  rounds  per  minute.  In  an  emergency 
this  rate  can  be  greatly  increased. 
(6868— Encs.  21  and  22) 
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TEST  OF  WINCHESTER  REPEATINO  SHOTGUN,  MODEL  189S, 

(1  plate.) 

PBOOEEBINaS  OF  A  BOABD  OF  OFFICEBS  GONYENBD  AT  SPBINGFIELD 
ABMOBY  BY  VIBTUB  OF  THE  POLLOWINa  OBDEB: 

[Extract.] 

Post  Obdbbs,  )  Spbingfielb  Abmoby,  Mass., 

No.  50.         ]  December  30^  1895. 

•  •  •  •  '      •  •  * 

III.  A  board  of  officers  is  hereby  appointed  to  meet  at  this  Armory 
on  Thorsday  next,  the  2d  proximo,  or  as  soon  thereafter  as  practicable, 
to  test  the  Winchester  repeating  shotgun,  model  1893,  in  accordance 
with  instructions  of  the  Chief  of  Ordnance  of  December  12, 1895. 

Detail  for  the  board:  Oapt.  James  Eockwell,  jr.,  Ordnance  Depart- 
ment; Gapt.  G.  W.  Whipple,  Ordnance  Department;  Second  Lieut. 
Edward  Sigerfoos,  Fifth  Infantry. 

By  order  of  GoL  A.  Mordecai: 

Tbacy  G.  Diokson, 
Lieutenant^  Ordnance  Department,  TJ.  S.  A.,  Post  Adjutant 


SPBINGFIELD  ABMOBY,  MASS.,  January  4, 1896. 

The  board  met  pursuant  to  the  foregoing  order.  Present,  all  the 
members. 

The  following  letter  of  instructions  firom  the  Ghief  of  Ordnance, 

United  States  Army,  was  transmitted  to  the  board  by  the  commanding 

officer,  Springfield  Armory: 

Officb  of  thb  Chibf  of  Okdvanck, 

United  States  Armt, 
Washington,  D.  C,  December  12, 1896, 

Sib  :  For  the  information  of  the  Department  and  with  the  object  of  improving,  if 
practicable,  for  the  military  service,  the  pattern  of  Winchester  re^eatins  shotgun, 
model  ISdS,  of  which  50  were  procured  and  inspected  at  the  Springfield  Armory, 
under  advertisement  dated  Angast  22, 1895,  yon  are  instructed  to  subject  one  of 
these  guns  to  tests  similar  to  those  to  which  the  Spencer  and  Winchester  guns  were 
snbjec^d  in  1886  and  1889,  respectively,  at  the  Armory. 

On  completion  of  the  tests  a  report  will  be  forwaitled  with  recommendations  to 
this  office. 

RespectftiUy,  D.  W.  Flagler, 

Brigadier- General,  Chief  of  Ordnanee. 

The  COMMANDIKG  OFFICER,  SPRINGFIELD  ARMORY. 

78 


74  APPENDIX   3. 

After  an  informal  discassion  the  board  directed  the  recorder  to 
request  the  commanding  officer  Springfield  Armory,  to  furnish  it  with 
copies  of  the  catalogue  describing  the  gun,  and  any  further  statements 
or  other  iuformation  and  illustrations  showing  improvements  over  pre- 
vious models.  Pending  the  receipt  of  the  required  information  the 
board  adjourned  to  meet  at  the  call  of  the  president. 


Springfield  Abmory,  Mass.,  January  8, 1896. 

The  board  met  at  the  call  of  the  president.    Present,  all  the  members. 

The  board  then  proceeded  to  examine  the  repeating  shotgun,  model 
1893,  Winchester  Bepeating  Arms  Company,  submitted  to  it  in  accord- 
ance with  the  letter  of  instructions  from  the  Chief  of  Ordnance.  Sec- 
tional cuts  and  a  description  of  the  arm  are  given  on  pages  58  to  62, 
inclusive,  of  catalogue  (inclosure  1). 

The  ammunition  used  in  the  tests  was  taken  from  a  lot  purchased  by 
the  United  States  from  the  Union  Metallic  Cartridge  Company,  Bridge- 
port, Conn.,  designated  "New  club  loaded  paper  shells."  They  are 
marked  as  containing  3|:  drams  ^  powder  and  1^  ounces  ISo.  1  buckshot. 
An  examination  of  five  of  these  taken  from  the  box  gave  the  following 
results:  Weight  of  powder:  First,  93  grains;  second,  92  grains;  third, 
94  grains;  fourth,  91  grains;  fifth,  92  grains;  average,  92.4  grains. 
Each  cartridge  contained  twelve  buckshot,  the  average  weight  of  the 
five  charges  bemg  455.4  grains. 

The  tests  were  then  proceeded  with  as  follows: 

I.— AOCUEAOY  AND  PENETEATION. 

(1)  At  50  yards:  Six  shots  were  fired  at  a  target  4  by  6  feet.  There 
were  64  hits  out  of  a  possible  72  in  a  space  4  feet  by  4  feet  6  inches. 
Penetration,  1}  inches  in  pine. 

(2)  At  75  yards :  Six  shots  fired  at  a  target  4  by  6  feet  There  were 
42  hits  on  the  target.    Penetration,  1^  inches  in  pine. 

(3)  At  100  yards :  Six  shots  fired  at  a  target  4  by  6  feet.  There  were 
25  hits  on  the  target.    Penetration,  |  inch  in  pine. 

II.— DISPERSION  AND  PENETRATION. 

(1)  At  25  yards:  One  shot  fired.  There  were  11  hits  in  a  target  8  by 
3  leet.    Dispersion  shown  in  fig.  1,  PL  I.    Penetration,  2  inches  in  pine. 

(2)  At  50  yards:  One  shot  fired.  There  were  8  hits  in  a  target  3  by 
3  feet.    Dispersion  shown  in  fig.  2,  PI.  I.    Penetration,  1^  inches  in  pine. 

Gun  operated  by  Lieut.  Edward  Sigerfoos,  Fifth  Infantry. 

Because  of  the  low  penetration  as  compared  with  that  obtained  by 
the  board  in  1889,  the  board  decided  to  repeat  the  test  for  penetration 
when  more  suitable  ammunition  could  be  obtained  from  the  Winchester 
Eex)eating  Arms  Company. 

The  board  fhen  adjourned  to  meet  at  the  call  of  the  president. 

1 1  dram  =27.34375  grains  aTolrdnpols. 
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Speingpield  Aemobt,  Mass.,  January  27 j  1896. 

The  board  met  at  the  call  of  the  president.    One  member,  Gapt.  0. 
W.  Whipple,  Ordnance  Department,  was  absent  becanse  of  sickness. 
The  board  then  proceeded  with  the  following  tests : 

m. — RAPIDITY  AND  AGCT7RACY. 

(1)  As  a  single  loader,  gun  empty:  Six  shots  were  fired,  at  a  distance 
of  100  feet,  at  a  target  6  by  4  feet  Th^re  were  71  hits  on  the  target 
Time,  28  seconds. 

(2)  As  a  single  loader,  gun  empty:  Six  shots  were  fired.  There  were 
72  hits.    Time,  24  seconds. 

(3)  As  a  magazine  arm :  Six  cartridges  in  the  gan — 1  in  the  chamber, 
5  in  the  magazine.   There  were  72  hits  on  the  target   Time,  9  seconds. 

(4)  As  a  magazine  arm  and  single  loader :  Eighteen  shots  were  fired, 
beginDing  with  1  cartridge  in  the  chamber  and  5  in  magazine.  There 
were  203  hits.  Time,  1  minute  22  seconds.  One  cartridge  was  thrown 
from  the  chamber  to  the  ground  by  a  false  motion  of  the  operator,  thus 
prolonging  the  time. 

(5)  As  magazine  arm:  Fifteen  shots  were  fired,  beginning  with  5 
cartridges  in  the  magazine.  There  were  175  hits.  Time,  1  minute  5 
seconds. 

Gun  fired  by  Lieut  Edward  Sigerfoos,  Fifth  Infantry. 

rv. — ^ENDITRANCB. 

To  test  the  endurance  of  the  arm  100  rounds  were  fired.  Average 
time  for  loading  magazine,  5  seconds.  Average  time  for  emptying  maga- 
zine, 1  second.  The  100  shots  were  fired  consecutively  and  without 
intermission.  In  no  instance  did  the  gun  fail  to  work.  At  the  end  of 
the  one  hundredth  round  the  gun  was  carefally  examined  and  every 
part  found  to  be  in  good  condition.  The  barrel  was  so  hot  as  to  char 
the  hand  guard,  but  the  heat  in  no  w«y  disaUed  the  gun  nor  prevented 
its  farther  use. 

Gun  fired  by  E.  T.  Hare. 

At  the  completion  of  this  test  the  board  adjourned  to  meet  at  2  p.  m. 
January  28, 1896. 


The  board  met  pursuant  to  adjournment  at  2  p.  m.     Gapt  0.  W. 
Whipple  absent  because  of  sickness. 
The  tests  were  then  continued,  as  follows : 

V« — DSFEOTTVE  CARTRIDGRS. 

The  following  defective  cartridges  were  fired,  the  gun  being  in  a 
fixed  rest: 

(1)  Shell  cross  sawed  through  head;  one  cut  entirely  through  the 
brass  head:  one  through  rim.  Slight  escape  of  gas  through  cuts,  but 
not  noticeaole  outside  of  breech  mechanism.    Extractor  not  injured. 

(2)  Shell  filed  through  in  four  places  about  rim.  Besult  same  as 
preceding. 

(3)  Shell  with  two  longitudinal  cuts  the  whole  length  of  shell  from 
head  to  top.    No  escax^  of  gas.    Shell  easily  extract^. 
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VI. — ^EXCESSIVE  CHABaES. 

The  following  exceBsive  charges  were  then  fired,  the  gun  being  in  a 
fixed  rest: 

(1)  120  grains  powder,  12  bnckshot.' 

(2)  120  grains  powder,  15  buckshot. 

(3)  135  grains  powder,  12  buckshot. 

(4)  135  grains  powder,  15  buckshot. 

The  gun  was  closely  observed  after  each  shot.    It  worked  perfectly 
and  was  found  to  be  in  good  condition. 
The  board  then  adjourned  to  meet  at  2  p.  m.  January  29, 1896. 


Spbingpeeld  Abmobt,  Mass.,  January  29^  1896. 

The  board  met  pursuant  to  adjournment.    Oapt.  O.W.Whipple  absent 
because  of  sickness. 
The  gun  was  then  subjected  to  the  following  test: 

VII.— DUST. 

The  piece  was  exposed,  in  the  box  prepared  for  the  purpose,  to  a  blast 
of  fine  sandstone  grit  and  dust  for  2  minutes;  was  removed,  the  maga- 
zine filled,  and  ten  rounds  fired.  The  mechanism  worked  hard  for  two 
or  three  rounds,  but  during  the  remainder  very  well.  The  piece  was 
in  no  way  disabled. 

The  board  then  adjourned  to  meet  at  2  p.  m.  January  31, 1896. 


Spbinofield  Abmoby,  Mass.,  Jwnuary  31,  1896. 

The  board  met  pursuant  to  adjournment.    Oapt.  0.  W.  Whipple, 
Ordnance  Department,  absent  because  of  sickness. 
The  gun  had,  on  the  29th  instant,  been  subjected  to  the  following : 

Vni. — ^BUST. 

The  breech  mechanism  was  cleaned  of  grease  and  the  chamber  of  the 
barrel  greased  and  plugged.  The  butt  of  the  gun  was  then  inserted 
to  the  height  of  the  chamber  in  a  strong  solution  of  sal  ammoniac  for 
10  minutes  and  afterwards  left  for  48  hours  in  a  warm  room.  On 
examination  the  gun  was  found  to  be  very  badly  rusted.  The  breech 
mechanism  was  opened  by  means  of  the  action  slide  after  two  trials 
and  was  found  to  be  thoroughly  rusted.  The  magazine  was  filled  and 
five  rounds  fired  without  intermission.  The  mechanism  worked  hard 
but  the  piece  was  in  no  way  disabled. 

The  board  then  adjourned  to  meet  at  the  call  of  the  president. 


Spbingpibld  Abmoby,  Mass.,  February  5, 1896. 

The  board  met  pursuant  to  the  call  of  the  president.  Oapt.  0.  W. 
Whipple  absent  because  of  sickness. 

The  commanding  officer,  Springfield  Armory,  transmitted  to  the  board 
50  rounds  of  ammunition,  marked  ^^  Winchester  rival  paper  shot  shells,'' 
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stamped  as  containing  3^  drams  powder  and  1|^  ounces  00  buckshot. 
An  examination  of  one  of  these  shells  showed  them  to  contain  91.5 
grains  of  black  powder  and  9  buckshot  weighing  515  grains. 
The  board  then  proceeded  with  the  following  test: 

IX.— AOOURACY,  PENETRATION,  AND  DISPERSION. 

At  100  feet:  Five  shots  were  fired  at  a  target  4  by  6  feet.  There  were 
45  hits  in  a  space  3  by  2.5  feet  out  of  a  maximum  of  45.  Penetration, 
24  inches  in  pine.    A  few  shots  penetrated  3  inches  of  pine. 

Dispersion  shown  in  PL  I,  fig.  3. 

Gun  fired  by  Lieut,  Edward  Sigerfoos,  Fifth  Idfantry. 

CONCLUSIONS. 

In  the  preliminary  examination  of  the  shotgun,  the  board  was  of  the 
opinion  that  certain  of  the  component  parts — notably,  the  firing-pin 
spring,  cartridge-stop  spring,  and  sear — were  too  light  and  weak  for 
h^rd  service,  but  the  result  of  the  severe  tests  to  which  the  gun  was 
subjected  showed  that  every  part  was  strong  and  serviceable. 

The  board  finds  that  the  gun  possesses  the  advantages  claimed  by 
the  manufacturer.  The  sliding  forearm  movement  insures  the  ease  of 
manipulation  from  the  shoulder,  and  the  gun  can  be  loaded,  unloaded, 
or  fired  with  safety  and  sufficient  rapidity.  It  is  accurate,  gives  good 
penetration,  especially  with  the  cartridge  containing  heavier  buckshot, 
and  has  little  recoil.  The  working  parts  are  few  in  number  and  are 
simple,  strong,  and  well  made;  and  tibe  board  is  of  the  opinion  that  the 
arm  is  especially  well  adapted  to  the  purpose  for  which  (see  indorse- 
ment of  Chief  of  Ordnance,  inclosure  2)  it  is  intended.  The  board  has, 
therefore,  no  suggestions  nor  recommendations  to  suggest  in  the  way  of 
improving  the  gun  for  the  use  of  sentinels  in  the  military  service. 

There  being  no  further  business  before  it,  the  board  adjourned  sine 

die. 

Jas.  Eookwell,  Jr., 
Captain^  Ordnance  Department, 

O.  W.  Whipple, 
Captain^  Ordnance  Department 

Edwabd  Sigebfoos, 
•  Second  Lieutenant^  Fifth  Infantry^  Recorder. 

The  foregoing  proceedings  and  opinions  are  approved. 

A.  MOBDEOAI, 

Colonel^  Ordnamce  Departmenty  U.  S,  A.,  Commanding. 
(9196) 
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Appendix    4. 


MANUFACTURE  OF  .SO-CALIBER  AMhrUNITION, 

(6  plates.) 

Franefosd  Absenal, 
Philadelphia^  Pa.,  September  29^  1896. 

Sm:  In  compliance  with  iDstmctions  dated  Ordnance  Office,  Sep- 
tember 23^  1896,  calling  for  a  report  upon  the  progress  of  manufacture 
of  .30-caliber  ammunition  at  the  Frankford  Arsenal  during  the  past 
year,  I  have  the  honor  to  report  as  follows: 

There  were  manufactured  and  issued  in  the  fiscal  year  1896: 


Caliber  .30. 


Ball  oartridces 

Blank  cartndges 

Gallery  oaaea,  new  model 
Galleiy  caaes,  old  model . 


Manufactured. 


6,087,121 

1, 207, 150 

16,160 

14,680 


Isened. 


4,613,468 

1, 031, 620 

500 

9,824 


It  is  satisfactory  to  find  that  the  service  cartridge,  manufactured  from 
the  0.12-inch  metiEd  since  August,  1895,  is  giving  general  satisfaction 
throughout  the  service. 

There  is  provided  in  this  cartridge  (Pis.  I  and  lY )  an  adequate  thick- 
ness of  base  to  meet  all  probable  conditions  of  head  space  or  depth  of 
extractor  cut  in  the  rifle,  exceeding  even  the  maximum  limits. 

For  this  reason  it  is  not  expected  that  the  breaks  in  the  cartridge 
rim,  which  occasionally  occurred  with  the  0.08- inch  thickness  metal 
cartridge  case  (PL  II),  will  reappear,  and  it  is  now  believed  that  the 
gas  escape  from  this  cause  is  a  thiug  of  the  past.  In  fact  it  may  be 
stated  that  as  a  single  loader  the  present  model  .30-caliber  cartridge 
is  a  pronounced  success,  as  it  relates  to  case,  primer,  powder  charge, 
and  projectile. 

As  a  reloader,  in  all  endurance  tests  at  this  arsenal,  its  life  ranges 
up  to  and  beyond  12  rounds,  and  except  for  altered  molecular  structure 
of  metal  incident  to  galvanic  or  chemical  action  after  firing  aud  under 
conditions  hereinafter  specified,  it  might  be  depended  upon  to  main- 
tain this  endurance. 

THE  CALIBER  .30  BALL  CARTRIDGE  FOR  RIFLE  AND  CARBINE. 

(Pis.  I  and  IV.) 

The  caliber  .30  ball  cartridge  consists  of  a  tinned  brass  case  charged 
with  smokeless  powder,  a  primer  containing  0.36  grains  of  composition, 
and  a  jacketed  bullet  220  grains  in  weight. 

The  case  consists  of  a  frustum  of  a  cone  (the  body)  and  a  cylinder 
(the  neck)  joined  by  a  shoulder,  a  section  of  which  is  an  ogee. 

The  powder  used  is  a  composition  of  nitrocellulose  and  nitroglycerin, 
and  up  to  the  present  time  has  been  procured  from  three  i^erican 
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firms,  and  is  denominated  Peyton,  Du  Pout,  and  W.-A.,  respectively. 
The  charge  varies  with  the  powder  used,  and  is  irom  ^  to  42  grains. 

The  bullet  is  nonlubricated  and  has  a  core  of  lead  and  tin  composi- 
tion, jacketed  with  cupro-nickeled  steel.  In  form  the  bullet  consists  of 
a  right  cylinder,  a  frustum  of  a  cone,  a  frustum  of  a  spindle,  and  a 
spherical  segment.  The  right  cylinder  and  conical  frustum  are  joined 
by  a  groove  or  cannelure,  into  which  the  mouth  of  the  case  is  crimped. 
The  cupro-nickeled  steel  used  in  the  jackets  is  an  imported  metal  and 
consists  of  so-called  sheet  steel  (believed  to  be  a  high  grade  of  Norway 
iron)  laminated  on  either  side  with  cupro-uickel.  An  American  product 
known  as-cupro-nickel  is  in  the  experimental  stage,  as  a  substitute  for 
the  cupro-nickeled  steel. 

The  core  of  the  buUet  is  composed  of  1  part  of  tin  and  25  parts  of  lead, 
by  weight.  The  composition  is  varied  slightly  in  order  to  keep  constant 
at  220  grains  the  weight  of  the  finished  bullet. 

The  primer  is  composed  of  four  parts,  viz :  The  cup,  the  brass  anvil, 
the  tin-foil  disk,  and  the  composition.  The  cup  is  of  copper  or  brass 
tinned,  and  contains  the  composition.  This  is  covered  and  waterproofed 
by  the  tin-foil  disk.  In  plan  the  anvil  is  a  circle  with  two  small  semi- 
circu\ar  portions  removed  from  its  opposite  sides.  These  two  openings 
form  vents  for  the  passage  of  the  flame  from  the  composition  to  the 
powder. 

The  composition  consists  of: 

Per  cfknt 

Fulminate  of  mercury  (moist) 59. 37 

Chlorate  of  potash 21.89 

Glass : 15.62 

Mealed  powder 3. 12 

The  weight  of  the  cartridge  complete  varies  from  435  to  442  grains, 
depending  on  the  powder  used  and  the  variation  between  limits  of  case 
and  ball.  One  thousand  are  packed  in  pasteboard  boxes  containing 
20  each,  and,  encased  in  wood,  weigh  78  or  79  pounds. 

The  standard  instrumental  velocity  of  this  ammunition  is  1,960  feet 
per  second,  measured  at  a  distance  of  53  feet  from  the  muzzle,  with  an 
allowed  variation  of  but  15  feet  per  second  on  either  side  of  the  standard. 
The  standard  instrumental  velocity  corresponds  to  a  muzzle  velocity  of 
about  2,000  feet  per  second. 

MACHINES. 

Two  large-size  double-action  presses  have  been  procured  and  put  in 
operation  for  the  0.12-inch  metal  .30-caliber  cartridges,  which,  when 
working  to  fiill  capacity,  will  cut  120,000  cups  per  diem. 

Two  improved  gas  annealing  machines  have  been  constructed  for  the  / 

purpose  of  thoroughly  anneiiling  the  end  before  forming  the  neck  of 
the  bottle-shaped  cartridge  case,  which  operation  was  not  satisfactorily 
accomplished  with  the  extemporized  machines  employed  in  the  manu- 
facture of  the  earliest  cartridge  product. 

One  improved  primer  inserter,  3  grooving  machines,  and  2  bullet-siz- 
ing machines  have  also  been  constructed. 

One  additional  bullet-assembling  machine  has  been  procured  by  con- 
tract, this  being  a  great  labor-saving  device,  performing  at  one  stroke 
six  separate  operations.  Two  machines  of  the  same  kind  will  be  fin- 
ished under  contract  on  January  1, 1897,  making  four  machines  in  all 
for  this  arsenal,  suflftcing  for  the  manufacture  of  80,000 .30-caliber  bul- 
lets per  diem.  / 

One  bullet-jacket  trimming  machine  has  also  been  completed,  and  will 
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be  followed  by  others  now  in  the  coarse  of  constraction^  effecting  a  large 
saying  in  cost  over  onr  present  method  of  trimming. 

At  present  the  cartridge  product  of  this  arsenal  is  restricted  to 
23,000  rounds  of  .dOcaliber  ammanition,  with  a  proportion  of  other  car- 
tridges not  exceeding  8,000  rounds  per  diem,  but  effort  is  being  made 
to  attain  a  daily  output  of  50,000  rounds  all  told,  including  blanks  for 
all  calibers,  by  February,  1897 ;  and  after  July,  1897,  this  will  be  further 
increased  to  include  30,(00  caliber  .30  ball  cartridges,  but  for  this  pur- 
pose a  number  of  additional  machines  will  be  procured  or  constructed. 

From  the  nature  of  the  new  designs  for  smokeless-powder  cartridges 
it  is  found  in  almost  every  instance  that  all  the  machines  introduced 
to  facilitate  operations  pay  for  themselves,  in  savings  effected  over  pre- 
vious methods,  within  as  brief  a  period  as  two  years. 

TESTS  OP  AMMUNITION. 

The  closest  attention  has  been  given  to  the  tests,  both  in  the  labora- 
tory nnd  ballistic  divisions  at  this  arsenal,  and  special  reports  have 
been  rendered  irom  time  to  time  showing  that,  from  the  ballistic  stand- 
point, the  cartridge  product  of  this  arsenal  and  the  performance  of  the 
U*  S.  service  magazine  rifle  can  not  be  excelled. 

Eeferring  to  tests  contained  in  my  report  of  January  11, 1896,  it  will 
be  seen  that  magazine  rifle  No.  1924,  which  had  previously  been  flred 
13,388  times,  gave  as  good  target,  at  500  yards  range,  as  the  best 
recorded  at  the  proof  house. 

Table  No.  I,  which  follows,  also  shows  how  this  rifle,  1924,  compares 
for  velocities  with  an  entirely  new  rifle,  9789  (ten  shots  fix)m  each  rifle) : 

Table  I. 


Velooities. 


BiileNo.  1824. 


Rifle  No.  0789. 


Maximum 

MiDimam 

Mean 

Mean  rariation 


Feet  per  tee.     Feet  per  tee, 
1,952  1,986 

1,925  1,938 

1.942.5    I  1, 963.9 

5.9  13.5 


The  following  table  is  intended  to  show  the  comparative  accuracy, 
at  500  yards,  of  the  caliber  .45  and  caliber  .30  rifles,  derived  from  1,00() 
consecutive  targets  of  ten  shots  each  flred  at  this  arsenal.  The  arms 
were  held  in  the  fixed  rest,  and  the  mean  radius  is  estimated  from  the 
center  of  impact  of  each  group.  (It  is  reported  that  in  this  whole 
series  there  may  have  been  some  3  or  4  drop  shots,  which  were  thrown 
out  of  the  record.) 

Table  II. — Comparaiire  test  of  ealiher  .45  and  caliber  .SO  ammunition  of  daily  manu- 

faeture. 


Meanradins 

Maximum  radius 

Minimum  radius 

Extreme  variation 

Mean  Teriical  deviatiou 

Maximum  vertical  deviation . 
Minimum  vertical  deviation. 
Bxtreme  variation 


Feet. 
0.7771 
1.15 
0.48 
0.07 
0.5604 
1.010 
a280 
0.780 


Feet. 
0. 6161 
1.020 
0.860 
0.660 
0.4520 
0.795 
0.210 
0.585 


OBD  96- 


a  Beginning  May  23, 1898;  ending  Marcb  5, 1895. 
b  Beginning  July  25, 1804;  ending  May  22, 1895. 
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The  following  table  (III)  sbows  the  comparative  uniformity  of  veloc- 
ities obtained  with  caliber  .45  and  caliber  .30  ammunition  at  this  arsenal, 
for  the  periods  and  number  of  shots  specified : 

Table  III. — Velocities  with  caliber  .45  and  caliber  ,30  ammunition  of  daily  manufaciure. 


i    Menn  velocity 

i    MaxiiDinn  velocity 

Minimum  velocity . 

Extreme  variation . 


Caliber  .45.(a)jCaIibcr  .30.(&) 


Fret  per  sec. 
1, 276. 46 
1,299 
1. 259. 5 
39.6 


Feet  per  tec 
1.977.04 
2, 008 
1,961.7 
56.3 


a  Beginning  September  7.  1893:  ending  March  5,  1895;  653  sets  of  6  shots  each;  total.  8,318  shots. 
b  Beginning  July  25, 1894;  ending  May  22,  1895;  547  sets  of  10  shots  each;  total,  6,470  shots. 

Again,  in  {grading  new  rifles  for  velocity,  the  i:esults  shown  in  Tables 
IV,  Y,  and  VI  were  derived. 


Hon  in  each  gun. 


Table  IV. 


[34.6  grains  Peyton  No.  3  powder,  cannelured  ballet.] 


Gnn  No. 


a  Mean. 


Table  V. 


17105. 

17236. 

17258. 

17260. 

18647. 

21218. 

21236.    '    21244. 

21254. 

21261. 

J^.  tee. 
1.942 
1,980 

Missed. 
1,944 
1.942 

Ft.  see. 

1,934 

1.966 

Missed. 

1,942 

1,954 

Ft.  tee. 

1,934 

1,934 

1,956 

1,980 

1.960 

Ft.  tee. 

1.944 
1,942 
1,980 
1.940 
1.942 

Ft.  tee. 

1,936 

1,946 

1,958 

1,964 

1,938 

Ft.  see. 

1,916 

1, 936 

1,923 

1,926 

1,934 

1 
Ft.  tee.  ^  Ft.  see. 
1. 908         1. 966 
1,916         1,962 
1,908         1,960 
Missed.  I  MiH^ed. 
1,905         1,942 

Ft.  tec. 

1,936 

1,936 

1,008 

1,062 

1,923 

Ft.  tee. 
1.906 
1.956 
1.923 
1,908 
1,936 

al,952 

al,949 

al,952. 8 

al,949. 0 

al.948.4   a],927 

al,909.2   aL957.5  al,933 

al,925.8 

[43  grains  (a)  W.-A.  No.  1  powder,  C4uinelnred  bullet.] 


17105. 

17236. 

Ft.  tee. 

JFY.  tec. 

1,996 

!  2.006 

2,024 

1  2,026 

2,014 

f  2,034 

2,016 

1  2,034 

2,004 

1  2.034 

17258. 


Ft.  see. 

2,012 

2. 026 

2,038 

2.046 

2,042 


62. 010. 8  62, 026. 8   62, 032.  8 


17260. 


Ft.  tec. 

2,002 

2,022 

2,028 

2,024 

2,028 


62, 020. 8 


Gun  No. 


Ft.  see. 

2, 022 

2,006 

2,032 

2,032 

2,022 


I^.  see. 

1,990 

2.002 

1,994 

1,998 

2,000 


18647.        21218.    i    21236.    i    21244.    '    21254. 


Ft.  see. 

Ft.  sec. 

Ft.  see. 

1,982 

2,020 

2,022 

1,994 

2,014 

2,004 

2,014 

2,028 

2,006 

2,002 

2.042 

2,006 

2,012 

2,036 

2,008 

21261.     I 


Ft.  tec. 
1,086 
1,994 
2,002 
2.018 
2,014 


62,022.8  ,61,996.8   62,000.8  162. 026.8  |62,009.2  ,62,002.8 


a  A  smaller  charge  should  have  been  used  U^  bring  this  velocity  to  the  Btandard--1,960  feet  per  second. 
6  Mean. 
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Tablb  VI. —  Velocity  and  pressure.    Pressure  gun  No.  IJ. 

[BeiriimiiiK:  Thermometer,  27°,  dry ;  barometer,  ^0.37".    Ending:  Thermometer,  26<3,  dry ;  barome- 
ter, 30.39".] 


34.6  grains  Peyton  No.  2 

43  grainn  (a)  W.-A.     j 

powder. 

l^o.lj 
Feet  per 

>owder. 

Feet  per  sec- 

Pounds per 

Pounds  per 

ond. 

square  inch. 

second,      square  inch,  j 

l,97fl 

43,800 

2, 060      '          42, 950 

1,886 

40,900 

2.082      ,         43.300 

1.966 

42,950 

2,072 

44,033 

1,958 

40,900 

2. 080 

43.150 

1.972 

40,466 

2,078 

44,233 

1,978 

42,456 

2,060 

41.983 

1,914 

40,100 

2.046 

42,950 

1.980 

42.950 

2,070 

43,450 

1.990 

40.266 

2,065      •         44,100    i 

1,974 

42.700 

2,040 

41.033 

Mean,  1,969. 4 

41.748 

2,065.9 

43, 113 

Maximum  43.800 

Maximum  44,233 

Mini 

mum  40,100 

Minimum  41,033 

a  A  smaller  charge  should  have  been  used  to  bring  this  velocity  to  the  standard— 1,060  feet  per  Hecoud. 

From  the  foregoiog  tables  (IV,  Y,  and  VI)  it  will  be  observed  that 
there  is  a  slight  diiierence  in  the  velocity  records  of  difierent  riiies 
when  employing  ammunition  prepared  under  identical  conditions,  and 
therefore  it  is  that  these  rifles,  which  were  to  be  employed  for  special 
exi>erimental  purposes,  were  graded  for  velocity,  as  is  shown. 

Five  of  the  above  lot  of  rifles  were  set  aside  by  direction  of  the  Chief 
of  Ordnance  for  Gapt.  S.  E.  Stuart,  Ordnance  Department,  inspector  of 
powder,  to  be  employed  by  him  in  the  "  erosion  tests"  of  several  experi- 
mental and  contract  powders,  the  results  of  which  were  reported  by 
the  Arsenal  board  for  the  test  of  material,  and  the  report  forwarded 
to  the  Department  through  the  inspector  of  powder. 

The  record  which  follows  is  of  interest  in  showing  a  comparative 
test  for  accuracy  of  the  new  contract  (1896-97)  Peyton,  and  Laflin  and 
Band  W.-A.,  smokeless  powders.  Ten  shots  for  each  target  were  made 
from  alternate  shots  with  the  two  powders. 

Comparative  test  of  nac  contract  smokeless  powders  at  Frankford  ArntnaU 


SEPTEMBER  2ft,  1896. 

[Wind  from  roar,  12  miles  per  hour.    Thermometer:  Dry,  77<^;  wet,  05"^.    Barometer,  30.35".    Heavy 

aeouraoy  barrel  firmly  locked  and  recoil  checked.] 


Radius 

Mean  vertical  deviation 


Hand  loaded  at  proof  house.     Af  achine  loaded  at  shop. 


Peyton  No. 7.1  W.-A.  No.  4.    Peyton  No.  7.  W.-A.  No.  4.  I 

I  1 


Foot 
0.645 
0.360 


Foot. 
0.50 
0.367 


Foot. 
0.60 
C.450 


I 


Foot. 
0.74 
0.447 


SEPTBMBER  28,  1896. 

[Calm,  wind  vane  pointing  to  wind  from  rear.    Thermometer:  Ihy,  71^;  wet,  tSI6P.    Barometer.  30.18". 

Magazine  rifle  No.  38128.] 


Radius 

Mean  vertical  deviation 
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POWDBBS. 

The  reports  of  the  board  for  inspection  and  tests  of  material,  and  of 
the  officer  in  charge  of  the  laboratory,  forwarded  separately,  furnish 
all  the  information  desired  under  this  head. 

Eeference  in  this  connection  is  also  invited  to  the  report  of  Septem- 
ber 24, 1896,  relative  tiO  the  effects  on  the  cartridge  case  due  to  the 
presence  of  partially  consumed  grains  of  powder  in  the  rifle  chamber, 
as  well  as  to  the  residuum  of  certain  powders,  effects  of  which  it  is 
thought  in  the  absence  of  facilities  for  making  the  tests  might  obstruct 
the  workings  of  automatic  or  other  delicately  constructed  machine  guns. 

In  view  of  the  erosion  tests  made  at  this  arsenal,  under  the  supervi- 
sion of  Oapt.  S.  E.  Stuart,  Ordnance  Department,  inspector  of  powder, 
and  the  information  derived  relative  to  smokeless  powders  (Peyton 
and  W.-A.  smokeless),  furnished  for  the  small-arms  cartridge  under 
contract,  a  liberal  limit  has  been  set  by  me  for  powders  at  present 
delivered  before  condemnation  for  undue  erosion  or  corrosion.  Before 
new  supplies,  not  as  yet  ordered,  are  delivered,  it  is  thought  that  the 
restrictions  should  be  more  exacting. 

BULLETS. 

Beference  in  the  last  annual  report  has  been  made  to  the  bullet  jacket 
metal  at  the  time  undergoing  tests,  and  although  the  cupro-nickeled 
steel  has,  as  heretofore,  prov^  entirely  satisfactory,  it  was  still  hoped 
that  a  domestic  product  denominated  cupro-nickel  might  fulfill  the 
necessary  requirements,  as  in  ticsts  of  several  samples,  furnished  by 
the  Coe  Brass  Manufacturing  Company  and  the  Scovill  Manufacturing 
Company,  it  gave  excellent  results. 

A  contract  was  therefore  about  to  be  entered  into  with  the  former 
firm,  but  the  first  delivery  of  1,000  pounds  showed  that,  owing  to  unfa- 
miliarity  with  the  delicate  process  of  annealing,  this  alloy  was  calcu- 
lated to  invite  disaster  by  its  employment.  Fifty  thousand  drawn  cups, 
annealed  after  drawing  by  the  Arm  furnishing  them  by  a  special  process, 
were  worked  up  into  bullets,  but  with  such  suspicion  attaching  to  the 
product  that  the  bullets  are  retained  as  '^experimental"  and  to  be  used 
only  for  such  purpose.  The  work  of  this  arsenal  was  somewhat  delayed 
owing  to  the  nonarrival  of  a  supply  of  the  cupro-nickeled  steel  from 
Oermauy,  and  there  is  unfortunately  no  good  ground  to  justify  a  change 
from  this  certain  and  safe  jacket  to  one  which  can  only  at  best  be 
regarded  as  a  variable  aud  uncertain  alloy.  A  change  at  this  time  to 
a  new  metal  or  alloy  would  be  attended  by  an  added  risk  to  that  which 
is  imposed  by  the  new  cannelure  on  bullet  for  crimp,  and  which  latter 
renders  the  bullet  jacket  weaker  at  this  section  than  on  other  parts  of 
its  surface. 

The  primer  has  been  changed  slightly  in  form  during  the  past  year, 
but  this  is  only  in  the  anvil,  which  has  been  somewhat  narrowed  up  for 
better  ventage  of  primer  gas  to  powder  charge  and  the  bottom  of  the 
pocket  of  case  cut  away  in  a  manner  to  funnel  shape  the  vent,  since 
it  has  been  ascertained  in  the  course  of  experiments  that  the  arch  anvil, 
besides  spreading  at  the  span,  has  a  tendency  to  set  down  and  close  the 
vent,  and  that  this  action  retards  the  flow  of  gas  and  induces  hang  firesJ 


1  The  discovery  of  this  defect  was  made  by  the  effort  to  employ  a  flatter  arch  anrily 
wheu  it  was  seen  that  the  burr  on  anvil  partially  closed  the  vent  and  induced  hang 
tires. 
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The  composition  has  also  been  altered  from  E.35  (the  added  mealed 
I>owder  increasing  the  heat  of  flame) — 

Per  cent. 

Fulminate  of  meronry  (moist) 6L50 

Chlorate  of  potash .  19.00 

Glass 18.00 

Mealed  powder 1. 50 

100.00 
toG^,: 

I*er  cent. 

Fnhninateof  mercury  (moist) 59.37 

Chlorate  of  potash 21.89 

Glass 15.62 

Mealed  powder 3.12 

100.00 

With  these  changes  it  is  now  fonnd  that  hang  fires  are  not  known 
even  with  powders  as  obdurate  as  those  of  the  nitrocellulose  class. 

Another  important  change  has  been  made  in  the  return  from  the 
brass  to  the  copper  cup  for  the  primer.  This  has  eliminated  the  splits 
and  cracks  which  necessitated  visual  iuspection  of  each  individual 
primer  cup  and  saves  the  expense  attendant  upon  a  corps  of  inspectors. 
The  Department  understands  that  we  were  forced  to  employ  brass,  in 
lieu  of  copper,  owing  to  the  puncturing  of  primers  by  bad  form  of  striker 
in  the  first  issue  of  the  new  magaziue  rifle,  but  that  latterly  with  the 
improved  form  of  striker  and  its  careful  adjustments  the  copper  serves 
its  original  purpose  in  the  primer. 

The  use  of  a  hard  brass  anvil  is  deemed  unavoidable  in  order  to  insure 
ignition  of  the  primer  composition ;  but  as  the  latter  is  well  embedded 
in  varnish  and  incased  with  tin  foil,  there  is  no  apprehension  of  the 
deterioration  incident  to  the  action  of  fulminate  of  mercury  with  chlo- 
rate of  potash  on  the  brass.  It  would  be  better,  however,  if  the  whole 
make-up  of  the  primer  could  be  copper,  since  it  is  well  establisLed  that 
'<  copper  will  reduce  insoluble  mercurial  salts  when  moist  and  mixed 
with  some  suitable  chemicid  agents.  Fulminate  of  mercury,  from  the 
little  affinity  of  its  component  parts  for  each  other,  is  readily  reduced 
when  mixed  with  chlorate  of  potash  by  contact  with  copper.  This 
reduction  is  to  a  great  extent  surface  only;  when  the  metallic  surface 
is  amalgamated,  ftirther  action  ceases  almost  entirely." 

In  the  case  of  brass  the  action  is  not  confined  to  the  surface,  but 
penetrates  the  metal,  rendering  it  porous  and  in  time  disintegrating  it, 
requiring  the  use  of  varnish  and  tin  foil  between  the  fulminate  and  the 
brass. 

For  this  reason,  if  for  none  other,  it  is  well  that  a  return  to  copper  for 
the  primer  cup  has  been  found  to  be  practicable,  and  hereafter  it  is  to 
be  expected  tliat  there  will  be  none  of  the  leaks  of  gas  incident  to  splits 
in  forming  the  brass  primer  cup. 

CASE. 

In  connection  with  the  question  of  brittleness  of  cartridge  case,  after 
firing  one  round  and  retaining  the  case  for  a  fixed  peri^,  due  in  all 
probability  to  some  chemical  or  galvanic  action  if  kept  in  moist  places 
or  if  thrown  into  water,  I  must  refer  to  my  report  of  June  19, 1896, 
and  to  special  report  of  September  21, 1896,  recommending  that  the 
cartridge  case  manufactured  here,  and  elsewhere  if  procured  by  con- 
tract, l^  accepted  only  as  a  first-class  single-fire  cartridge,  and  that  its 
further  function  as  a  reloader  must  cease,  except  it  may  be  by  careful 
selection  found  to  be  suitable  for  the  new  blank  with  paper  bullet 
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In  my  report  of  June  19, 1896,  it  has  been  conclusively  shown  "  by 
comparative  tests,  that  the  material  used  and  methods  of  iianiifacture 
followed  at  this  arsenal  are  equal,  if  not  superior,  to  those  of  the  best 
cartridge  manufactories  in  this  country"  (see  diagrams  1  to  7  of  same 
report),  and  that  brittleness  with  the  fired  cartridge  case,  after  keeping, 
is  less  pronounced  in  the  United  States  Frankford  Arsenal  product  than 
in  that  of  the  private  cartridge  factories. 

Later  information  (Paper  A,  report  of  September  21,  1896)  shows 
that  foreign  cartridges  tested  are  all  rendered  brittle  after  firing,  when 
kept  in  water,  and  that  the  cartridge  manufactured  by  private  facto- 
ries for  the  caliber  .236  rifle,  comes  out  of  the  gun  in  a  brittle  condition 
and  can  not  therefore  at  once  be  successfully  reloaded  and  fired  a  dozen 
or  more  rounds  as  is  the  case  with  the  caliber  .30  cartridge. 

THE  RIFLE  AND  CARBINE  BLANK  CARTRIDGE,  WHOLE  CASE,  CALIBER 

.30,  MODEL  1893. 

(Plato  III.) 

For  a  blank  cartridge  to  be  used  in  the  .30-caliber  rifle  or  carbine  for 
magazine  firing,  it  must  have  practically  the  same  form  and  dimensions 
as  the  ball  cartridge,  otherwise  the  magazine  feed  will  not  function 
properly. 

Tiie  case  for  the  "  whole  case,"  model  1893,  blank  cartridges,  is  made 
from  annealed  cartridge  brass,  such  as  is  used  for  the  .30-caliber  ball- 
cartridge  cases.  The  metal  is  obtained  in  strips  9  feet  long,  2.3  inches 
wide,  and  must  gauge  between  0.079  and  0.081  inches  for  thickness. 
End  angle  of  strips  63  degrees,  to  avoid  waste  in  cupping. 

The  cups  are  cut  out  by  a  double-action  press,  such  as  used  for  the 
ball-cartridge  ease.  The  diameter  of  the  disk  is  1.2  inches;  the  diame- 
ter of  the  cup  0.8  inch,  and  the  length  of  the  cup  0.6  inch.  The  cup  is 
drawn  six  times,  and  the  first  five  draws  are  preceded  by  an  annealing 
of  the  cups. 

The  successive  stages  of  manufacture  of  the  cases  are  exactly  similar 
to  those  employed  for  the  .30caliber  ball-cartridge  cases,  except  that 
it  is  drawn  to  a  greater  length  and  given  the  tapering  necessary  to 
make  it  resemble  in  appearance  and  have  approximately  the  same 
dimensions  when  completed  as  the  .30-caliber  ball  cartridge.  Tinning 
the  cases  is  omitted. 

The  cases  are  trimmed  to  the  proper  length  and  primed  with  .45-cali- 
ber  rifle  primers,  after  which  an  operative,  by  means  of  a  hand  machine, 
cuts  throe  angular  notches  in  the  mouth  of  the  case  of  such  dimensions 
that,  when  the  points  are  folded  in,  comparatively  tight  joints  will 
result  and  the  end  of  the  case  have  about  the  same  form  as  the  point  of 
service  bullet. 

The  cases  are  charged  by  hand,  the  charge  used  being  65  grains  of 
black  powder.  After  being  charged,  the  points  of  the  case  are  folde*! 
in  by  means  of  a  hand  machine  designed  for  the  purpose.  The  end  of 
the  cartridge  is  then  dipped  in  a  collodion  varnish  to  make  the  joints 
waterproof. 

This  cartridge  has  been  superseded  by  the  paper-ball  blank,  model 
1896,  for  the  reason  that  it  is  known  that  gas  leaking  from  a  split  or 
cracked  primer  is  capable  of  igniting  the  powder  charge  in  the  blank, 
and  in  this  manner  induce  a  premature  explosion  of  the  blank  in  the 
magazine  of  the  rifle.  Exhaustive  tests  have  shown  that  no  such  resul  t 
can  follow  with  the  paper-bullet  blank,  the  bullet  being  water-proofed 
and  containing  but  5  grains  of  E.  (3.  smokless  i)owder. 
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Even  when  purposely  exploded  in  the  magazine  these  latter  or  paper- 
bullet  blanks,  with  but  10  grains  of  powder,  all  told,  fully  confined, 
can  do  no  damage  to  arm  or  Irer. 

PAPER-BULLET  BLANK  CARTRIDGES,  MODEL  1896. 

For  the  paper-bullet  blank  cartridges  for  the  rifie  and  carbine,  caliber 
.30,  the  case  is  the  same  in  all  respects  as  that  used  for  the  .30-caliber 
ball  cartridges.* 

The  paper  specially  selected  for  the  bullets  is  obtained  in  sheets  17 
by  28  inches  in  size.  These  large  sheets  are  cut  into  rectangular  pieces 
^H  l>y  7  inches,  the  proper  dimensions  to  form,  when  rolled,  four  bullets. 
The  tubes  are  rolled  by  hand,  the  operative  using  a  smooth,  slotted 
steel  rod  of  proper  length  and  diameter  and  turn^  in  a  semicircular 
groove  in  a  board. 

In  rolling  the  tube  a  strip  about  half  an  inch  in  width  along  one  of 
the  longer  edges  of  the  paper  is  coated  with  glue. 

The  rod  is  cleaned  and  rubbed  with  lubricant  and  placed  in  the 
groove,  and  the  long  edge  of  the  paper  opposite  the  edge  coated  with 
the  glue  is  inserted  in  the  slot  of  the  rod  so  that  the  glue  edge  will  be 
on  the  inner  side  when  the  paper  is  rolled.  The  rod  is  then  turned  so 
as  to  roll  the  paper  tightly  and  evenly  about  it,  the  outer  edge  being 
rubbed  down  smooth,  the  rubbing  being  continued  until  the  edge  has 
adhered  firmly.  A  gauge  is  then  slipped  over  the  tube  to  find  if  it  is 
of  the  proper  diameter.  Gauging  properly,  the  tube  is  slipped  from  the 
rod  and  is  ready  to  be  cut  into  the  proper  lengths  for  bullets,  i.  e.,  Ij J 
inches.    The  diameter  of  the  finished  tube  is  0.308  inch. 

One  operative  can  roll  enough  tubes  for  2,000  bullets  in  one  day. 

The  tubes  having  been  cut  into  the  proper  lengths  they  are  passed 
through  a  ma'Chine  to  form  the  bullet.  The  tubes  are  placed  vertically 
in  dies  arranged  in  a  horizontal  carrier  and  are  brought  successively 
by  it  underneath  the  punch.  The  punch  descending  forces  the  tube 
into  the  die,  diminishing  the  length  of  the  tube  and  closing  in  the  sur- 
plus length  at  the  lower  end  to  form  a  close,  firm  point  to  the  bullet, 
and  the  die  giving  the  proper  taper  and  dimensions  to  the  bullet.  The 
punch  is  withdrawn  on  the  return  stroke,  the  bullet  remaining  in  the 
die,  Avhich,  in  the  next  partial  turn  of  the  carrier,  comes  over  the  ejector 
which  pushes  the  bullet  upward  and  out  of  the  die.  The  length  of  the 
finished  bullet  is  1^  inches. 

For  loading, the  E.  O.  smokeless  powder  is  used,  5  grains  being  com- 
pressed in  the  paper  bullet  to  give  the  bullet  the  proper  stifihess  and 
insure  its  proper  fragmentation  on  firing,  while  5  more  grains  are  placed 
in  the  powder  chamber  to  insure  the  ignition  of  the  powder  in  the  bullet 
and  to  aid  in  giving  a  sufficiently  loud  report  on  firing.  The  bullets 
having  been  prepared,  the  cartridges  are  loaded  on  the  loading  machine 
in  the  same  manner  as  the  ball  cartridges  are  loaded. 

To  prevent  the  paper  bullets  from  being  too  susceptible  to  moisture, 
the  bullet  end  of  the  cartridges  are,  after  loading,  dipped  in  melted 
paraffin  which  adheres  to  the  paper  and  forms  a  smooth,  firm  coating 
on  the  bullets  and  thus  enables  them  to  withstand  moisture  for  some 
time  without  injury. 

The  paper  bullets  are  so  made  that  the  fragments  shall  not,  on  firing, 
penetrate  a  paper  screen  at  20  feet  from  the  muzzle,  and  unless  care- 
lessly and  needlessly  exposed  in  service,  it  is  believed  that  they  will 
fulfill  the  expectations  of  the  Department. 


1  Fired  cases  are  now  being  utilized  for  this  purpose,  although  a  percentage  of 
brittle  cases  will  enter  the  product  in  spite  of  the  greatest  precaution. 
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GALLBBY-PBAOTIOE  AMMUNITION. 

Plate  II. 

-  To  provide  a  suitable  cartridge  for  gallery  practice  with  the  .SOcaliber 
rifle,  a  case  turned  from  a  brass  rod  was  first  adopted.  The  exterior 
dimensions  of  this  case  are  the  same  as  those  of  the  service  case  for 
the  .30-caliber  ball  cai-tridge.  The  powder  chamber  is  of  a  uniform 
diameter  of  0.308  of  an  inch.  A  round  bullet  weighing  40  grains  and 
consisting  of  16  partfi  of  lead  to  1  of  tin  is  used,  the  diameter  of  the 
bullet  being  the  same  as  that  of  the  powder  chamber. 

The  firing  charge  is  5  grains  of  black  powder,  and  good  results  have 
been  obtained  where  no  greater  charge  is  employed,  although  the  min- 
iature chamber  will  contain  as  much  as  20  grains  of  the  same  powder. 

The  latest  and  a  much  more  economical  form,  known  as  the  model  1896, 
consists  simply  of  the  regular  service  case  for  ball  cartridges,  with  a 
cannelure  rolled  on  its  exterior  at  one- fourth  of  an  inch  from  the  mouth 
of  the  case  to  form  a  seat  for  the  ball  and  prevent  its  falling  or  being 
forced  too  far  into  the  neck  of  the  case.  A  round  ball  of  the  same  diam- 
eter and  composition  as  that  described  for  use  with  the  turned  case 
16  used. 

The  firing  charge  consists  of  five  grains  of  black  powder,  and  the 
reduced  density  of  loading  over  the  miniature  chamber  model  appears 
not  to  impair  the  accuracy. 

General  Orders,  No.  23,  Headquarters  of  the  Army,  Adjutant-Gen- 
eral's Office,  1896,  announced  to  the  Army  the  change  above  referred 
to,  prescribing  the  charge  for  gallery  practice,  and  providing  for  the 
necessary  steps  to  bring  into  use  the  new  model  shell  after  the  old  model 
shells  on  hand  have  been  consumed. 

In  prescribing  that  the  ball  shall  be  simply  inserted  in  the  mouth 
of  the  case,  and  pressed  down  its  full  diameter  only  until  flush  with 
the  mouth,  it  was  hoped  to  correct  a  misapprehension  existing  in  the 
service,  that  is,  that  it  was  necessary  to  ram  or  force  the  bullet  down 
to  the  powder  charge.  In  the  new  model  case  with  the  cannelure  this 
operation  is  checked,  but  so  long  as  the  old  model  case  remains  in 
service  the  precaution  should  be  heeded. 

The  poor  practice  with  the  round  ball  when  20  grains  of  powder  was 
employed,  as  in  the  first  instance,  was  due  to  the  round  lead  ball  being 
completely  upset  and  acting  as  a  sing,  cutting  across  the  lands  and 
tumbling.    This  effect  is  not  produced  by  the  5-grain  powder  charge. 

OAETBIDaE  PACKING  BOX  (PAPER). 

The  following  changes  have  been  made  in  the  caliber  .30  cartridge 
box  to  adapt  it  for  use  with  the  Bruce  feed  on  the  Gatling  gun:  The 
"comb"  which  was  formerly  5J  by  2^^  inches,  with  a  slot  liV  inches 
deep,  is  replaced  by  a  "comb"  5|  by  IJ  inches,  with  a  slot  H  inch. 
The  "packing"  has  been  changed  from  2|  by  1  inch  (slot  l^V  inches)  to 
2i4  by  1  inch  (slot,  1  yV  inches). 

In  order  to  prevent  the  "packing"  from  working  up  or  dropping  out 
of  place  when  the  box  is  opened  and  inverted,  the  "comb"  and  "pack- 
ing" are  placed  in  the  box  in  a  reverse  position  from  the  old  model, 
and  the  "  comb"  is  glued  to  the  ends  of  the  box  by  means  of  two  pieces 
of  muslin  2  inches  square,  one  piece  on  each  end.  The  string  which  wa« 
formerly  passed  through  from  the  inside  of  the  top  of  cover  and  knotted 
on  the  inside  to  facilitate  lifting  of  the  cover  is  now  run  in  from  the 
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end  of  cover,  knotted  on  inside  and  wrapped  about  the  end  in  snoh 
manner  as  to  prodde  for  the  tearing  out  of  the  end  of  cover  that  the 
top  may  be  slid  off  and  not  Ufked  from  its  place. 

For  this  purpose  the  box  is  held  in  the  left  hand  with  end  of  string 
to  right  while  the  string  is  unwrapped,  terminating  with  a  jerk  which 
tears  out  the  end,  and  the  cover  is  then  slid  off.  In  operating  this  box 
with  the  Bruce  feed  on  the  Gatling  gun  the  lifting  of  the  cover  by  the 
old  method  led  to  a  displacement  of  some  of  the  cartridges  from  the 
box  as  the  operation  was  hastily  performed. 

CALIBER  .22  CARTRIDGE. 

Instructions  were  received  f^om  the  Chief  of  Ordnance,  dated  Janu- 
ary 4,  1895,  directing  that  250  cartridge  shells  and  bullets,  caliber  .22, 
and  50  additional  bullets  be  manufactured  at  this  arsenal  after  a  design 
prepared  at  the  Springfield  Armory  for  testing  an  experimental  rifle  of 
that  caliber.  Authority  was  given  ^Ho  make  any  changes  deemed 
essential  in  the  construction  as  proposed  to  improve  the  design."  It 
was  then  proposed,  in  accordance  with  tlie  above  provision  for  altera- 
tion of  design,  to  increase  the  thickness  of  metal  at  the  neck  of  the 
shell  to  the  extent  of  0.002  inch  over  and  above  the  design  from  Spring- 
field Armory,  making  it  0.013  inch  instead  of  0.011  inch.  The  object  of 
this  proposed  change  was  to  prevent  the  loss  in  manufacture  by  folding 
of  the  metal  at  the  ends. 

This  change  was  assented  to  by  the  commanding  officer  Springfield 
Armory,  and  the  cartridge  case  was  then  made  after  the  original  design 
except  in  this  particular. 

A  drawing  (PI.  V,  herewith)  of  the  cartridge  manufactured  was  fur- 
nished with  the  sixth  indorsement  (O.  O.  file,  Ko.  8563,  dated  August 
23, 1895),  '<  reporting  issue  of  the  following  components  of  ammunition 
for  experimental  .22-c£diber  rifle:  Two  hundred  and  flfty  cartridge 
shells,  300  bullets. 

''Of  the  bullets,  250  weigh  each  118  grains,  26  weigh  112  grains 
each,  and  25, 120  grains  each.  The  shells  were  not  primed,  as,  it  being 
the  expressed  purpose  to  experiment  with  various  powders,  it  was 
thought  that  other  primers  than  our  present  standard  might  be  requii-ed 
for  some  of  the  more  obdurate  smokeless  powders  "  (especially  those  of 
the  nitrocellulose  type,  pure  and  simple,  which  were  known  to  be 
employed  in  the  smallest  calibers). 

At  a  later  date  the  Peyton  and  W.-A.  smokeless  powders  were  fur- 
nished the  Springfield  Armory  on  a  call  for  a  suitable  powder  for 
experiment  with  the  .22-caliber  rifle,  but  it  was  stated  that  these  pow- 
ders were  not  known  to  be  suitable  for  a  lesser  than  the  .30-caliber, 
as  information  had  been  obtained  to  the  efi'ectthat  nitrocellulose  pow- 
ders, free  from  the  nitroglycerin,  were  best  adapted  for  the  smallest 
calibers,  and  that  the  granulation  is  special  for  each  and  every  caliber. 

In  this  connection  the  following  table  (VII)  of  computed  elements  of 
trajectories,  etc.,  for  the  Army  service  and  experimental  bullets, 
employing  Ingalls's  formulas,  is  submitted. 

Very  respectfully,  J.  P.  Farley, 

Lieutenant' CoUmelj  Ordnance  Departnienty  Commanding. 

The  Chief  of  Ordnance,  United  States  Armv, 

Washington,  D.  G. 
(10664) 
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Appendix  5. 


be  port  of  ceej4ical  laboratory  at  frankford  arsenal,  for 

the  year  ending  june  30^  1896. 

Fbanefobd  Arsenal, 

Philadelphia^  Pa.j  June  30, 1896, 

Sib:  I  have  the  honor  to  submit  the  folIowiDg  report  for  the  year 
ending  Jane  30, 1896,  of  the  principal  operations  at  the  chemical  lab- 
oratory established  at  Frankford  Arsenal  for  the  porpose  of  investigat- 
ing high  explosives  and  smokeless  powders. 

The  following  smokeless  powders  have  been  received  daring  the  past 
year: 

CANNON. 

Maxiin<SchiipphauB,  for  12-inch  rifle. 

Mt&xiin  AS  for  12-inch  mortar. 

Du  Pont  No.  1  (three  samples),  for  3.2-inch  field  guns. 

Du  Pont  No.  2  ^two  samples),  for  3.2-inch  field  ^ns. 

Peyton,  for  3.2-inch  field  guns. 

FOR  SMALL  ARMS,  .30  CALIB3R. 

Dn  Pont,  2,500  pounds,  contract  of  June  6, 1895. 

Peyton,  15,000  pounds,  contract  of  May  31,  1896. 

W.-A.,  smokeless,  3,000  pounds,  contract  of  June  3,  1895. 

Giant,  two  samples,  designated  A  and  B. 

Giant,  M  23  X. 

Giant,  J  10  X. 

Martin  Kalhfleisch. 

SchUpphans. 

Volney,  fiye  samples. 

Du  Pont  No.  1,  for  .45  oaliher. 

FOREIGN. 

Kolfit,  Germany. 

The  x>owders  received  tinder  contract  were  examined  as  to  tbeir 
physicid  and  chemical  properties  in  the  laboratory  and  as  to  their 
ballistic  properties  in  the  proof  honse,  by  the  officer  in  charge  of  that 
branch.  Many  of  the  latter  results  are  embodied  with  the  laboratory 
tests  in  this  report.    • 

A  number  of  the  other  samples  have  been  examined  to  some  extent. 

ifEYTON  POWDER. 

A  general  description  of  this  powder  has  be«n  given  in  the  previous 
annual  reiK>rts. 
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The  foUowiDg  lots,  from  the  California  Powder  Company,  have  been 
received  and  examined  since  Jane  30, 1895: 


Lot. 


1 
2 
3 

4 
5 
6 
7 
8 


Weight. 

1 
Dat«. 

Lbg. 

1805. 

1,000 

Jnly  18 

1,000 

July  18 

1,000 

July  18 

1,000 

Jnly  18 

1,000 

July  18 

1,000 

July  18 

1,000 

July  18 

1,000 

Jnly  18 

Lot 


Weight. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16a 


Lb». 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
900 
100 


Date. 


1805. 
July  18 
July  18 
Got.  19 
Oct.  19 
Oct.  19 
Oct.  19 
Oct.  19 
Dec.  II 


The  general  shape  of  the  grains  is  that  of  a  hexagonal  prism,  surface 
graphited  and  the  interior  of  dark  green  color  with  yellow  spots. 
Although  apparently  quite  hard,  it  can  be  easily  powdered  in  a  mortar 
or  ground  in  a  mill.  When  first  opening  the  bottle  containing  the 
powder,  an  odor  of  amyl  acetate  is  perceptible. 

The  following  percentages  of  the  various  sized  grains  were  obtained 
by  sifting  25  grams  of  this  powder: 


Maximum 
Minimum 


+  0.10. 

+  0.09. 

1 

0.793(11) 
0. 242  (12) 

2.490(11) 
0. 843  (  4) 

+  0.08. 


67.389(11) 
38. 237  (  1) 


+  0.07. 


+  0.06. 


+  0.03. 


57.888 (  8) 
28.062(11) 


2.593(  1) 
1.262(13) 


0.425(  1) 
0. 180  (13) 


The  granulation  (number  of  pieces  per  pound  in  +  0.07  lots  1  to  10, 
and  +0.08,  lots  11  to  15)  varied  from  79054  (lot  15)  to  98785  (lot  1). 
Specific  gravity,  1.6483  (13)  to  1.6384  (4).  Gravimetric  density,  934  (1) 
to  948  (13).  Eesidue  remaining  after  flashing  on  a  glass  plate,  2.24 
per  cent  (6)  to  2.56  per  cent  (4).  Stability,  15  minutes  (3)  to  38  minutes 
(9). 

In  order  to  obtain  more  uniform  ballistic  results,  the  weight  of 
charge  used  in  the  different  lots  was  varied  as  follows: 

Charge:  35  grains,  lots  4  and  5. 

Charge:  35.1  grains,  lot  1. 

Charge:  35.5  grains,  lots  2,  3,  6,  7,  8,  9, 10,  and  14. 

Charge:  36  grains,  lots  11, 12, 13,  and  15. 

The  temperature  of  the  bore  (just  in  front  of  the  chamber)  was 
increased  108^  F.  by  firing  25  rounds  in  57^  seconds. 

The  effect  of  exposure  of  Peyton  No.  26  (contract  1894-95)  and  of 
Peyton  No.  4  (contract  1895-96)  will  be  mentioned  later. 
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APPENDIX   5. 


W.-A.  SMOKELESS  POWDER. 


This  powder  was  received  from  the  American  Smokeless  Powder  Com- 
pany, under  contract  dated  Jane  3, 1895,  as  follows: 

] 


Lot. 

Weight 

Date. 

1 

Poundt. 
1,000 
1,000 
1,000 

1895. 
July  19. 
Sept.  7. 
Sept.  7. 

2 

3 

The  general  shape  of  the  grains  is  cylindrical,  of  a  dark  lemon  color, 
somewhat  lighter  at  the  edges.  The  length  varies  from  O.OGO  to  0.070 
inch,  and  the  diameter  is  about  0.050  inch  (+  03). 

They  are  hard,  but  not  brittle,  and  when  the  bottle  is  first  opened,  a 
strong  odor  of  acetone  is  noticeaole. 

The  following  percentages  of  the  various  sized  grains  were  obtained 
by  sifting  26  grams  of  this  powder: 


+0. 10. 

+0.09. 

+0.08. 

+0.07. 

1.76   (3) 
0.828(1) 

• 

+  0,06. 

+0. 08. 

Maximnm . . . 
Minimam.... 

0. 400  (2) 
0. 154  (3) 

0. 246  (3) 
0.060(4) 

1.254(1) 
0.568  (3) 

38. 114  (3) 
10.966(1) 

86. 555  (1) 
59. 170  (S) 

The  granulation  varied  from  142960  (3)  to  134660  (1).  Specific  grav- 
ity varied  from  1.787  (1)  to  1.790  (2).  Gravimetric  density  varied  from 
988  (3)  to  1049  (1).  Kesidue  remaining  after  flashing  on  a  glass  plate, 
from  9.584  per  cent  (1)  to  13.120  per  cent  (3).  Stability,  23  minutes  (3) 
to  30  minutes  (1). 

With  the  U.  S.  magazine  rifle,  a  220-grain  cupro-nickel- steel  jacketed 
bullet,  and  the  varying  charges,  the  following  results  were  obtained : 


Charge. 

% 

Mean 
standard 
velocity. 

Variation  from 
standard. 

Pressure,  stand 
square  inc 

Mean.     Extreme. 

1 

ardtper 
h. 

Lot. 

Mean.    ',  Bxtreme. 

Ext.  tests. 

i 

43inrains 

Feet. 
1974.8 
1947.9 
1953.7 

8.49 

8.70 

10.26 

48 

Pound*. 

!»  fWO 

Pound*., 
38,330 
36,100 
39,750 

Pound*. 
42.150 

1 

41.5  grains 

42  grains 

49        33, 780 
42         3.ft-  .'i20 

42,350 
43,150 

2 
3 

The  temperature  of  the  bore  (just  in  front  of  the  chamber)  was 
increased  142^  F.  by  tiring  25  rounds  in  60  seconds. 

The  changes  in  velocity,  pressure,  and  weight  of  W.-A.  i)owder  (as 
compared  with  the  original  powder  fired  at  the  same  time)  caused  by 
the  various  tests  is  shown  in  the  following  tables: 


[Heat :  130O  for  24  hours.] 


Change  in 
velooity. 

Change  in 

pressure 

per  so  uare 

incn. 

Change  in 
weight. 

Charge. 

POWDKR. 

Leonard  W.-A.,  No.  1...... 

Feet. 
+  23 
+  32 
+  49 

+  47 
+  37 
+  41 

Pound*. 
+  3,150 
+  6,180 
—  1,400 

+  1,840 
+  7, 730 
+  5, 780 

Per  cent. 

—  0.596 

—  0. 466 

—  0.525 

Grain*. 
43 
41.5 
42 

43 

41.5 

42 

Leonard  W.-A..  No. 2 

Leonard  W  .-A.,  No.  3 

CABTRIDOES. 
lioonard  W.-A.  No. la 

Leonard  W.-A..  No.  2 

Leonard  W.-A.. No. 3 r.T 

a  Fired  while  hot. 
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[Moisture:  Satnrat<Ml  atmoephere  for  2i  hours.] 


POWDER. 

Leonard  W.-A.,  No.  1. 
Leonard  W.-A.,  No.  2. 
Leonard  W.-A..  No.  3. 

CARTRIDQSS. 


Leonard  W.-A.,  No.  1  a 
Leonard  W.-A.,  No.  2. . 
I    Leonard  W.-A.,  No.  3. . 


Change 
Chance    '  in  proHsure 
in  velocity.  I  per  square 
inch. 


I 


Fe4t.       I  Pounds. 

_  58  i  —      30 

—121  !  —    750 

~  90  ,  -6. 200 


—  3  ' 

—  56  I 

—  12  !        — 


Change 
in  weight. 


Per  cent. 
•fL954 
+  L249 
+  1.146 


1.680    . 
2.370  i. 

I 


Charge. 


Qraint, 
43 

41.5 
42 


43 

41.5 
42 


a£xpose<l  1  week. 
[Moisture and  air:  Saturated  atmosphere  24  hours,  than  exposed  to  air  Cor  24  hours.] 


Powder. 


Leonard  W.>A.,  No.  1 . 
Leonard  W.-A.,  No.  2. 
Leonanl  W.-A.,  No.  3. 


.  Change 
;       In 
j  velocity. 


Feet. 

-f25 
—20 
—  1 


Change  '  I 

in  pros-  |  Change  j 
sure  per  |       in       |  Charge. 

square  ,  weight. 

inch. 


1 


Moisture 
in  air. 


Pound».  .  Per  emt.    Oraxne.     Per  eent. 
{5,670  I  +0.1305  43      |      84-95 


—    320 

-i      470 


+0. 163 
HO.  050 


4L5 
42 


79-85 
71M5 


[Air:  Exposed  on  a  gloss  ])late  for  24  hours.] 


Leonard  W.-A.,  No.  1 . 
Leonard  W.-A.,  No.  2. 
Leonanl  W.-A.,  No.  3. 


+  14  1  +2,350 
—13  +  830 
—  8  .     +5,870 


75-83 
83-88 
83-88 


(Cold:  40O  F.  for  6  hours.] 


POWDER. 
Leonard  W.-A..  No.  1. . 

CARTBIDOB. 

Leonard  W.-A.,  No.  la. 


Change  in 
Change  in  I    pressure 
velocity,   j  per  sonare 
ten. 


incJ 


Feet. 
fl3 


-19  i 


Pounds. 
+2,060 


'I'S^t  c-^- 


Per  eent.      Oraine. 
+0. 009  43 


i,060 


43 


a  Fired  while  cold. 


DU  PONT  POWDER. 


This  powder  wa«  received  under  contract  dated  June  3, 1895,  from 
E.  I.  Du  Pont  &  Co.,  in  the  following  lots: 


Lot. 


Weight.       Date. 


1. 
2. 
3. 


Pounds.  !      1895. 
1,000  ;  July    10 
1, 000  I  Nov.   29 
500    Nov.   29 


The  grain  is  cylindricnl  In  shape,  about  0.050  inch  in  diameter  and 
0.054  inch  to  0.004  incli  in  length.  The  surface,  though  covered  with 
graphite,  has  a  dark  green  tinge.  The  interior  is  dark  green  in  color 
with  yellow  spots.    It  is  quite  hard  and  rather  tough. 
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The  following  x)ercentages  of  the  various  sized  grains  were  obtained 
by  sifting  26  grams  of  this  powder: 


+0. 10. 

+0.09. 

+0.08. 

+0.07. 

+0.06. 

+0. 03. 

—0. 03. 

Maximnm ... 
Minimum 

0. 428  (3) 
0.072(1) 

0.849(2) 
0.378(1) 

2.036(1) 
1.592(2) 

68. 230  (2) 
26.498(1) 

71.852(1) 
28.867(2) 

0.404(1) 
0. 154  (3) 

0.010(1) 
0. 006  (3) 

Granulation  varied  from  106540  (3)  to  105800  (1).  Specific  gravity 
varied  from  1.630  (2)  to  1.633  (1).  (Gravimetric  density  varied  from  935 
(2  and  3)  to  973  (1).  Kesidue  from  flashing,  2.640  per  cent  (3)  to  2.744 
per  cent  (1).    Stability,  16  minutes  (1)  to  54  minutes  (2). 

With  theU.  S.  magazine  rifle,  a  220grain  cupro  nickel-steel  jacketed 
bullet,  and  the  varying  charges,  the  following  results  were  obtained: 


Charge. 

Mean 
standard 
velocity. 

Variation  ft-om 
standard. 

Presanre,  standard,  per 
square  inch. 

Lot. 

Mean. 

Extreme. 

Mean. 

Extreme. 

Extreme 
tests. 

38.5  grains... 

36  grains 

36  grains 

Feet. 
1,960 
1,952 
1,955.9 

8.50 
10.88 
14.2 

62 
55 
61 

Poundi. 
84,400 
32,680 
83,600 

Pound*. 
41,400 
33,250 
35,560 

Pound*. 
41,800 
36,250 
41,350 

1 
2 
3 

The  temperature  of  the  bore  just  in  front  of  the  chamber  was 
increased  119^  F.  by  firing  26  rounds  in  sixty  seconds. 

The  changes  in  velocity,  pressure,  and  weight  of  the  Du  Pont  powder, 
as  compared  with  the  original  powder  fired  at  the  same  time,  are  shown 
in  the  following  tables: 

[Heat:  130o  for  24  hoars.] 


POWDER. 

DnPontNo.l 

DaPontNo.2 

DuPontKo.3 

CARTRIDGES. 

DuPontNo.la 

Du  Pont  No.  2 

DaPontNo.3 


Change  in 
velocity. 


Feet. 
+23 
+33 
+  13 


+21 
+20 
+  9 


Chan^  in 

pressure 

per  square 

incn. 


Pounds. 
—      10 
+     140 
-2,870 


—  440 
+  510 
—2,410 


Change  in 
weight. 


Percent. 
—0. 386 
-0.408 
—0.370 


Charge. 


Orain*. 
38.5 
36 
36 


88.5 

86 

36 


a  Fired  while  hot. 
[Moistore:  Saturated  atmosphere  for  24  hours.] 


POWDER. 

Du  Pont  No.  1 

Du  Pont  No.  2 

Du  Pont  No.  3 

CARTRIDGBSI. 

DuPontNo.  1 

DuPontNo.  2 

Du  Pont  No.  3 


Change  in 
velocity. 


Feet. 
—  50 
—117 
—123 


—  12 

—  10 

—  9 


Change  in 

presKure 

per  sn  uare 

incn. 


Pound*. 
—5. 590 
—2, 940 
—6,320 


(a) 

—2,960 
+2.130  I 


Change  in 
weight. 


Per  cent. 
+  1.145 
+0.025 
+0. 958 


Charge. 


Grain*. 
38.5 
30 
30 


38.5 

36 

36 


a  Unoeitain.    No  change  from  initial  compression  of  20,900  poundn. 
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[Moistnre  and  air:  Saturated  atiuosphero  24  hoam,  then  exposed  to  air  for  24  honrtt.] 


Powder. 


I  Cliango  in 
Change  in  '    pressure 
velocity .     per  sq  uaro 
I       inch. 


'^t'sfSt:"  >  «'»'«•• 


Du  Pont  No.  1 
Du  Pont  No.  2 
Du  Pont  No.  8 


Feet. 

+  4 

+  4 

+  4 


PoundM. 
—1,980 
—    900 
+    230 


Per  cent. 
+0.163 
-0. 102 
—0.100 


Oraint. 
38.5 
30 
36 


[Air:  In  the  open  air  for  24  hours.] 


I 


Powder. 


Change 

in 
Telocity. 


Da  Pont  No.  1 
Du  Pont  No.  2 
Du  Pout  No.  3 


FeeL 


+  18 
—  7 


Change 
in  pres- 
sure per 
square 
inch. 


Change 


I  Moisture 


wiSht.  ^'^'^     ^'^- 


Poundtr   Per  cent. 


—1,110 
—    880 


+0.105 
—0. 115 


+    290       -0.062 


Qrains. 
88.5 
36 
36 


Per  eeiit. 
75  to  83 
63  to  75 
63  to  75 


[Cold :  40O  F.  for  6  hours.] 


1 

t 

Change  in 
Change  in     pressure 
velocity.   .  per  square 
1       inch. 

Change  in 
weight. 

Charge. 

POWDEB. 

* 

1    DuPontNo.  1 

Feet. 

+11 

—24 

Pounds. 
—    893 

—8,260 

Per  cent. 
+0.063 

Grains. 
38.5 

CABTBIDGES. 

Du  Pont  No.  la 

38.5 

a  Fired  while  cold. 


GIANT  POWDER. 

This  i)owder  was  made  by  the  Giant  Powder  GompaDy,  Galifornia. 
Several  samples  were  received  here  for  examination,  as  follows: 

Oiant,  M  23  X,  December  31,  18d5. 
Giaut,  J  10  X,  January  9,  1896. 
Gianti  A,  January  9,  1896. 
Giant,  B,  February  13,  1896.' 

A  and  B  were  designations  given  at  the  laboratory. 

The  grains  are  cylindrical  in  form,  those  from  A  being  0.086  to  0.093 
inch  long  by  0.076  to  0.082  inch  in  diameter;  those  from  B  0.073  to 
O.009  inch  in  length  by  0.066  to  0.075  inch  in  diameter. 

They  are  sufficiently  soft  to  be  cut  with  the  finger  nail.  The  exte- 
rior surface  is  covered  with  graphite  and  the  interior  is  of  a  dark  color 
with  a  few  whitish  spots.    There  is  a  slight  odor  perceptible. 

The  general  size  of  the  grain  is  as  follows : 


Giant  A 
Giant  B. 


+.10. 

4. 952 
2.594 

+.09. 

+.08. 

42.388 
57.013 

+.07. 

+.06. 

50.256 
21. 180 

2.404 
18.692 

0.568 

*  Powder  for  .  45-caliber  rifles  and  Gatling  gonS;  as  stated  by  the  Giant  Powder 
Company,  February  4, 1896. 
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Granulation:  A,  41830;  B,  5390.  Specific  gravity:  A,  1.625;  B, 
1.655.  Gravimetric  density:  A,  9C0;  B,  952.  Besidae  remaining  after 
flashing  on  glass  plate:  A,  2,20  per  cent;  B,  3.840  per  cent.  Stabilitv : 
A,  55  to  81  minutes;  B, 30  to  41  minutes;  M  23  X,  26  minutes;  J  10  X, 
27  minutes. 

With  the  TJ.  S.  magazine  rifle,  a  220-grain  cupro-nickel- steel  jacketed 
bullet,  and  the  varying  charges  the  following  results  were  obtained : 


Powder. 


Giant  A. 
Giant  B . 


Moan 
stAndard 
velocity. 


Feet.      \ 
1,932.6 
1,954.4  I 


V'HriAtionH  from    '  Pressure,  standard, 
standard.  per  square  iuch. 


Mean.    ,  Extrerao.     Mean. 


22.6 
20.59 


Pounds. 

113        41.230 

82        35, 200 


Charge. 


Extreme. 


I 


Poundt.     Grains. 


45,000 
37,100 


40 
38 


The  changes  in  velocity,  pressure,  and  weight  of  the  Giant  powders 
(as  compared  with  the  original  powder  fired  at  the  same  time)  caused 
by  the  various  tests  are  shown  in  the  following  tables : 

[Heat:  130^  for  24  hours.] 


POWDER. 


Giant  A 
Giant  B. 


CARTBIDQEB. 


Giant  A  a — 

Giant  B 

Giant  J  10  X. 


Change  in 
velocitv. 


Feet. 

-f  45 
+  144 


f  87 
—  1 
-f  17 


Change  in 

pressure     Change  in 
per  square      weight, 
inch. 


Pounds. 
+  1,870 
+1,790 


Per  cent. 
—0. 416 
—0.484 


+  710  . 
—  260  !, 
—2490   . 


o  Fired  while  hot. 
[Moisture:  Saturated  atmosphere  for  24  hours.] 


POWDER. 


I 


Giant  A 
Giant  B. 


CARTBIDOES. 


Giant  A 
Giant  B. 


40 

-187 


+  21 
f   19 


—2,000 
—6, 740 


—2, 790 
+  3,500 


+0.338 
+  1.221 


40 
38 


40 
38 


[Moisture  and  air:  Saturated  atmosphere  21  hours;  then  exposed  to  air  for  24  hours.] 


Powder. 


Giant  A 

GiantB 

Giant  J  10  X  a  . 
Giant  M  23  Xa 


Change 

Change 

in  pres- 

Change 

in 

sure  per 

in 

Charge. 

velocity. 

square 

weight. 

inch. 

Per  cefU. 

Grains. 

Feet. 

Pmtnds. 

—10 

-i  2, 280 

—0. 205 

40 

12 

+     480 

—  .081 

38 

23 

-2,.'>20 

.111 

30 

25 

+1. 160 

—  .133 

32 

Moisture 
in  air. 


Per  cent. 
71  to  75 
53  to  59 
69  to  71 
69  to  71 


aGained  from  moisture  test:  J  10  X,  +0.916  per  cent;  M  23  X,  +0.915  per  cent. 

[Air:  Exposed  loose  to  air  fur  24  hours.] 


Giant  A 
Giant  B. 


+22  '     +3,310       —0.207 

-f  14  i     +2,  738  I     —  .  050 


40 
38 


71  to  75    I 
53  to  59 


.J 
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[Cold :  £xpose<l  to  40°  F.  for  6  Iiours.] 


Cartridges. 


Change  in 
velocity. 


Change  in 
pressure 

per  square 
•    inch. 


Giant  A  a 
Giant  A . 
Giant  B  . 


Fett, 
-f  55 

+  51 
+100 


+8,230 
+  260 
+3,290 


Change  in 
weight. 


"Per  cent. 


a  Fired  while  cold. 


[Cold  and  air:  After  freezing,  exposed  to  air  for  24  hoars. J 


Charge. 


Orains. 
40 
40 


Powder. 


.  Change  ,  ^, 
Change     in  pres-     Chang©  in  weight. 


in       I  anre  per 
velocity,  j    square 
inch. 


Giant  A 
Giant  B. 


Feet. 

+  38 

—    7 


Pounds. 

—1,440 
—4,030 


From  air. 


Per  cent. 
—0.045 
—  .095 


From  cold 


Per  cent. 
—0.063 
—  .006 


Charge. 


Orains. 
40 
38 


Moisture 
in  air. 


Per  rent, 
a  55  to  72 
6  32  to  66 


a  Fonr  periods  of  6  hours.    &  Six  hours. 

.  In  order  to  determine  the  effect  of  exposure  on  powder  (in  the  car- 
tridge case),  machine-loaded  cartridges  were  exposed  in  open  shallow 
boxes  on  the  southern  slope  of  the  roof  of  the  chemical  laboratory. 
They  were  placed  in  an  inclined  position,  bullet  end  down ;  the  upper 
end  supported  by  grooved  cleats,  the  lower  resting  on  strips  of  glass. 

Duplicate  cartridges,  in  the  original  pasteboard  boxes,  were  retained 
in  the  laboratory  os  standards.  . 

At  certain  periods,  twenty  cartridges  (each  of  exposed  and  standard) 
were  examined  as  follows: 

The  powder  was  removed  from  ten,  two  portions  of  which  were  tested 
for  stability,  the  remainder  subjected  for  twenty-four  hours  to  a  tem- 
perature of  130°  F.  (heat  test)  and  loss  of  weight  noted.  In  several 
cases  this  powder  was  afterwards  examined  for  velocity  and  pressure. 
The  remaining  cartridges  were  fired  for  velocity. 

The  following  powders  were  treated  in  this  manner: 

Peyton,  lot  26:  Beceived  February  5,  18!)5.  April  25, 1895,  to  June 
25,  1896 — fourteen  months. 

Leonard,  lot  3 :  Beceived  April  3,  1895. 
1896 — eleven  months. 

Du  Pont,  lot  1:  Beceived  July  10, 1895. 
1896 — ^nine  months. 

Peyton,  lot  4 :  Beceived  July  18,  1895. 
189(^--nine  months. 

W.A.,  lot  1:  Beceived  July  19,  1895. 
1896 — nine  months. 

The  general  effect  on  the  exterior  was  to  roughen  the  surface  of  the 
case,  giving  it  a  dull,  brassy  appearance,  with  numerous  black  spots. 
In  some  instances  the  neck  of  the  case  was  cracked  longitudinally. 
The  bullet,  except  where  covered  by  the  case,  became  of  a  dark  copper 
color,  with  raised  portions  of  rust.  This  change  was,  in  my  opinion, 
caused,  to  a  great  extent,  by  the  vapors  from  the  acid  works  in  the 
vicinity,  as  bullets  have  been  kept  in  an  atmosphere  saturated  with 
moisture  for  nearly  a  year  without  showing  the  slightest  rust. 


July  17, 1895,  to  June  17, 

October  1,  1895,  to  July  1, 

October  1, 1895,  to  July  1, 

October  1, 1895,  to  July  1, 
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The  interior  of  the  case  was  not  injured  by  the  contact  of  the 
powder. 

The  bullet  used  in  these  tests  was  cupro-nickel-steei  jacketed,  weigh- 
ing 220  graius. 


ROOF  EXPOSURE. 


[Peyton,  lot  26:  Received  Febniarj'  6,  1895.] 


Loaded  April  17, 1895,with  36.6-grain  charge,  Ej«  primer  and  0.08-inch 
metal  case.  Velocity  when  loaded  1,082  feet.  When  originally  tested 
the  stability  was  20  minutes,  and  the  loss  by  heat  test  was  1.059  per 
cent. 


Date  of 
removal. 


1895. 
June  26. 
Sept.  17. 
Deo.  16.. 

1896. 
Mar.  16. 
June  26. 


Time 

ex- 

Iiosed. 


Exposed. 


Standard. 


After  heat  test. 


V©. 
locity. 


Jfo«. 
2 

m 
m 

14 


1,975 

2,012.7 

1,950.6 

1,946 
1,957 


Sta- 
bility. 


Loss, 
heat 
test. 


Peret. 


Ve. 
locity. 


Sta- 
bility. 


Losfi, 
heat 
test. 


Exposed. 


Ve. 
locity. 


23 

23 

16  to  18 

44  to  53 
80  to  00 


1.305   1,089 
.894   2,006 
1.470   1,982.4 


1.288 
.381 


1, 985. 6 
1,984.4 


30  to  35 

47  to  52 

36 

85 

38 


,  Peret. 
1.092  I 
1. 072  ' 
1.305 


Pres- 
sure. 


Standard. 


Ve- 
locity. 


1.229   2,137.6 
1.697  ,2,074 


48,700 
47,850 


Prea- 
sare. 


2,053     50,000 


There  were  several  hang-fires  during  the  examination  of  December 
16,  and  one  velocity  of  1,786  feet.  From  this  date  the  stability  increases 
and  the  volatile  ingredients  have  become  reduced. 

[Leonard,  lot  3 :  Received  April  3, 1895.] 

Loaded  July  15  with  36.2-grain  charge,  F.35  primer  and  0.03-inch 
metal  case.  Velocity  when  loaded,  1,964  feet.  Stability,  60  minutes. 
Loss  by  heat  test,  0.240  per  cent. 


[Exposed  July  17, 1895.    Tost  still  in  progress.] 


Dateof 
removal. 


1896. 
Sept.  17. 
Deo.  17.. 

1896. 
Mar.  17. 
Juoe  17. 


Time 
ex- 
posed. 


Exposed. 


Standard. 


After  heat  teat. 


Ve- 
locity. 


Mot. 
2 
5 


1,930 
1, 884. 2 

8    1.895.4 
11  i  1,861. 3 


I  Loss, 
Stability,    heat 
test. 


Above  60    0.473 


Above  60 
Above  60 


.601 
.669 


56  to  68  I     .875 


Ve- 
locity. 


1,938 


Stability. 


Loss, 
heat 

test. 


Exposed. 


Standard. 


Ve- 
locity. 


Peret. 
47  to  57  I  0.272 


al,922.5    Above  60  ;    .455 


I 


1,958.5    Al)ove60      .380 
1,922.3  ,  56       .453 


1,971.2 


Pres-     Ve- 
sure.  , locity. 


31,150 


1.078      ,34,400 


Pres- 
sure. 


1,972  35,600 


a  Average  of  7  shots:  Two  shots  had  1,886  nnd  one  1,858  feet  velocity. 

This  powder  does  not  appear  to  have  been  permanently  injured  by 
the  exposure,  and  the  reduced  velocity  is  due  to  a  great  extent  to  the 
absorbed  moisture. 
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[  Du  Font,  lot  1 :  Recelyed  July  10,  1895.] 

Loaded  September  28  with  37.6-grain  charge,  E,36  primer  aud  0.12- 
inch  metal  case.  Velocity  when  loaded,  1,967  feet  Stability,  19  to  22 
minutes.    Loss  by  heat  test,  0.386  per  cent. 

[  Exposed  October  1, 1895.    Test  still  in  progress.] 


Date  of     '"™® 
removal.  ^^ 


Exposed. 


Standard. 


1896. 
Jan.  2... 
Apr.  1.. 
July  1.. 


3 
6 
9 


Sta. 
bility. 


Loss, 
heat 
test. 


Ve- 
locity. 


1.778 
al.887.4 
1,861.2 


30  to  33 
28i 
57 


Peret. 

1 

1.586 

1,967.4    30  to  33 

.520 

1,966        36  to  44 

.791 

1,  971. 2 

24 

Perct. 

0.485 
.465 
.430 


After  beat  test. 


Exposed. 


Ve- 
locity 


Pres- 
snra. 


1. 913 
1,026.7 


30,200 
31,900 


Standard. 


Ve- 
locity. 


Pres- 
sure. 


1,932.8    32. 350 


a  Average  of  9  shots,  as  one  primer  failed  to  ignite  powder. 
[Peyton,  lot  4 :  Becei red  July  18, 1895.] 

Loaded  September  27  with  34.6-grain  charge,  E.36  primer  and  0.12- 
inch  metal  case.  Velocity  when  loaded,  1 ,967.3  feet.  Stability,  20  to  27 
minutes.    Loss  by  heat  test,  0.546  per  cent. 

[  £xi)oaed  October  1, 1 805.    Test  still  in  progress.  ] 


Dat«of 
removal. 

Time 
ex- 
posed. 

Exposed. 

Standard. 

After  beat  test 

• 

Ve-         Sta- 
locity.     bility. 

Loss, 
heat 
test. 

Per  ct. 

1.976 

.696 

Ye-         o*« 

Loss, 
beat 
test. 

Per  cl. 

0.654 

.600 

Exposed. 

Standard. 

locity. 

bility. 

Ve- 
locity. 

Pres- 
sure. 

Ve-  , 
locity. 

Pres- 
sure. 

1896 
Jan.  2... 
Apr.  1... 
Julyl... 

Mo: 
3 

1.759.8 

14  to  16 
3Zh 

1,945.0 
1,966.4 
1,905.2 

43 
49  to  51 

\ 

6   1.858.9 

1,046 
2,030 

34, 300 
43.600 

0 

1,756.5 

53 

.726 

28  to  38 

.572 

i,963    '36,766' 

1 

[ W.-A.,  lot  1 :  Received  July  19,  1895.] 

Loaded  September  28, 1895,  with  41.8-grain  charge,  Em  primer  and 
0.12-inch  metal  case.  Velocity  when  loaded,  1,973  feet.  Stability,  26  to 
30  minutes.    Loss  by  heat  test,  0.596  per  cent. 

[Exposed  October  1,  1895.    Test  still  in  progress.] 


Date  of 
remo-val. 

Time 

ex- 

poeed. 

Exposed. 

Standard. 

After  heat  test 

• 

Ve- 
locity. 

Sta- 
bility. 

Loss, 
heat 
test. 

PereL 
2.114 

Ve- 
locity. 

Sta- 
biUty. 

Loss, 
beat 
test. 

Exposed. 

Standard. 

Vo-       Pres- 
locity.     sure. 

Ve- 
locity. 

Pres- 
sure. 

1896. 
Jan.  2... 
Apr.l... 

Julyl... 

M09.  ' 

3  1.831.6 
6   1.946.8 

56  to  60 
73 

42  to  60 

1.046.8 

59  to  60 

Perct. 
0.605 

1 

1.416    L954.4               73  ,'   .501 

2, 029. 6 
2,021.8 

84.520 
45,330 

:::;:::::::::  :i 

9 

1,965.2 

1.056 

1,972.8{ 

No  trace, 
a  109 

}  .621 

1,953.2 

38,700 

a  This  increase  of  stability  by  drying  was  very  strongh'  shown  in  exposing  a  cannon  powder,  for 
3.2-inch  rifle,  for  some  350  hours  to  a  temperature  of  120^  F.,  when  it  was  raised  from  36  to  85  minutes. 
The  loss  in  weight  was  3.106  per  cent. 

The  velocity,  though  at  first  reduced,  afterwards  nearly  regained  that 
of  the  original  powder. 
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lu  order  to  ascertain  the  eit'ect  on  powder  (lu  small-arms  cartridges) 
when  stored  in  a  dry  climate,  1,000  roands  of  rifle  cartridges,  caliber 
.30,  containing  Peyton  powder,  lot  26,  were  sent,  April  25,  1895,  to 
Whipple  Barracks,  where  they  were  to  be  stored  in  the  original  paste- 
board boxes.  The  first  lot  (100  ronnds)  to  be  returned  to  Frankford 
Arsenal  for  examination  six  months  after  receipt,  and  others  every 
three  months  thereafter. 

On  July  18,  1895,  1,000  rounds  containing  Leonard  powder,  lot  3, 
were  forwarded  to  the  same  post  to  be  treated  in  the  same  manner. 

Duplicate  cartridges  were  stored  in  the  post  magazine  at  Frankford 
Arsenal  for  comparison. 

To  determine  pressures,  cartridges  were  unloaded  and  the  charges 
transferred  to  the  pressure  cases. 

(See  following  tables.) 

J.  Pitman, 
MajoVy  Ordnance  Department^  U.  8.  A. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington^  D,  C, 

(Through  the  Commanding  Officer,  Frankford  Arsenal.) 


[PeytoD,  No.  26:  Keceived  Febniary  5, 1895.] 

Velocity  when  loaded,  1,982  feet.    Loss  by  heat  test,  1.059  per  cent. 


1 

When 
receivod. 

Whipple  Barracks.               i               Frankford  Arsenal. 

Ve. 
locity. 

Pres- 
sure. 

bllity.  !    ^^     \  locity.       sure. 

1           '     1 

«^            Loss, 

1895. 
Dec.  30. . 

1806. 
Mar.  27  . 

Juno  10 . 

1 

1,999 

1. 981. 8 
2,007 

36.000 

,  35,500 
38,  COO 

41 

31 
36 

Per  etfit. 

1.212  :  1,960.8     33,500 

1.037     1,962.8  '  35.350 
1.087     1.084.4     39,340 

39 

32 
36 

1 

Per  cent. 
1.302 

1.107 
1. 140 

[Leonard,  No.  3:  Keceived  April  3,  189?. j 

Velocity  when  loaded,  1,964  feet.    Stability,  GO  minutes.    Loss  by 
heat  test,  0.240  per  cent. 


Whipple  Barracks. 


Frankford  Arsenal. 


When 
received. 


Ve- 
locity. 


Pres- 
sure. 


1896. 
Mar.l7..i  1,928.1 
June  19.    1,013.5 


30,500 
31,000 


Sta- 
bilitv. 


Loss,  Yn 

heat  ^ 


teat. 


locity. 


Loss, 
sure,      bility.  |     ^^ 


Pres-  I    Sta- 


56  to  68 


Per  eetit.  ' 

43^       0.344     1,923.3     30,500 


.403     1,914.2 


30,600 


'  Percent. 
77        0.399 
56         0. 432 


Frankford  Arsenal, 
Philadelphia,  Pa,,  September  2'^,  1896. 

EespectfuUy  forwarded  to  the  Chief  of  Ordnance,  United  States 
Army. 

J.  P.  Farley, 
Li€ute?iant- Colonel,  Ordnance  Department,  Commanding. 

(10482) 
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TEST  OF  TWEEDIE  {SOFT-NOSE)  .SO-CALIBER  BULLET, 

(1  plate.) 

Fbankfobd  Arsenal, 
Philadelphia^  Pa.^  March  30y  1896. 

Sib  :  In  accordance  with  your  instructions,  I  have  the  honor  to  submit 
the  following  report  upon  the  soft-nosed  (Tweedie  patent)  bullet  referred 
to  in  O.  O.  file  No.  13245. 

Through  the  courtesy  of  the  Union  Metallic  Cartridge  Company,  100 
bullets  of  the  Tweedie  design  were  furnished  this  arsenal.  A  test  of 
them  was  made,  with  the  following  results: 

Velocity. 

Feet  pet  second. 

Average  of  10  shots 1,951.6 


Mean  variation 
Extreme  variation 


Pressure. 


Average  of  5  shots per  square  inch. 

Extreme  pressure do , 


10.22 
44 


Poands. 

39, 979 
43,150 


Penetration  at  10  feet. 


Ill  solid  oak  ,  In  solid  pine 
across  grain. !  across  grain. 


Inches. 
4.0 
4.5 
3.0 


Mean  3.83 


Inches. 
12.0 
13.0 
12.5 
12.0 
11.0 


Mean  12.1 


Bullets  recovered  from  penetration  test  forwarded  herewith  (Exhibit 
A)  were  flred  into  oak  and  (Exhibit  B)  into  pine.  Fired  into  timber  at 
a  distance  of  3  feet,  the  service  bullet  penetrates  solid  oak  24  inches 
and  solid  pine  42  inches. 

Two  bullets  were  fired  into  sawdust  at  a  distance  of  45  feet.  (Exhibit  C.) 

Two  fired  into  sand  and  loam  (mixed),  at  a  distance  of  45  feet,  gave  a 
penetration  of  7  and  7^  inches.    (Exhibit  D.) 

The  service  bullet  at  500  yards  penetrates  sand  and  loam  for  a  dis- 
tance of  17  inches,  and  is  but  slightly  deformed  thereby. 

Two  flred  through  flesh  (beef  5  inches  in  thickness)  across  grain 
and  recovered  in  sawdust.  Eange  simulated  500  yards.  One  jacket 
stripped  in  and  tore  a  large  hole  through  the  flesh.  Lead  core  doubled 
on  itself.  Point  of  second  bullet  flattened  slightly;  jacket  did  not  strip. 
(Exhibit  E.) 

Two  fired  through  flesh  across  grain  (beef  5  inches  in  thickness). 
Range  simulated  1,000  yards.  Bullet  recovered  in  sawdust.  Point  of 
bullet  slightly  flattened.    Flesh  torn  but  slightly.    (Exhibit  F.) 
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ACCURACY. 

Four  targets  were  fired  for  ticcuracy,  witli  the  following  results : 

Fe«t. 

Mean  radius 1. 64 

Meau  vertical  deviation 1.086 

Service  bullets  fired  for  comparison  under  similar  conditions  and  at 
same  time  gave: 

Foot 

Mean  radius  . . .'. 0. 6 

Meau  vertical  deviatiou 0. 45 

From  the  foregoing  it  will  be  seen  that  the  bullet  does  not  compare 
favorably  with  the  service  projectile,  and  the  limited  tests  in  flesh  did 
not  demonstrate  that  the  bullet  is  satisfactory  so  far  as  mushrooming 
is  concerned.* 
EespectfuUy  submitted. 

LAv«rsoN  M.  Fuller, 
Lieittenanty  Ordnance  Department 

The  CoMMANDiNa  Officer,  Frankford  Arsenal,  Pa. 

Respectfully  forwarded  to  the  Chief  of  Ordnance,  United  States 
Army. 

The  mushroom  bullet  tested  is  shown  by  the  within  report  to  be  infe- 
rior to  the  United  States  service  bullets  in  particulars  which  more  than 
ofi'set  advantages  claimed  for  it.  It  should  mushroom  with  certainty 
on  striking  a  fleshy  but  not  at  the  time  vital  portions  of  the  humau 
frame,  and  this  it  is  not  well  calculated  to  do.  If  impact  be  on  bone,  the 
mushroom  action  follows  and  a  wound  in  consequence  should  be  the 
more  serious,  but  not  more  so  than  one  inflicted  by  the  service  bullet 
were  it  purposely  contrived  to  strip  its  jacket. 

Unfortunately  the  efforts  to  attain  mushrooming  efl'ects  with  bullets 
are  associated  with  features  of  construction  well  calculated  to  neutral- 
ize efi'ectiveness  against  troops  "  taking  cover." 

Large  game,  against  which  the  small  caliber  bullets  in  some  instances 
have  been  said  to  be  inoperative,  may  require  to  be  dealt  with  by  bul- 
lets with  the  mushroom  property,  but  such  animals  do  not  "  take  cover," 
and  hence  the  penetrating  property  of  a  bullet  can  be  sacrificed  for 
purposes  of  this  kind. 

J.  P.  Farley, 
Lieutenant' Colonel,  Ordnance  Department,  Commanding. 

Frankford  Arsenal,  Pa.,  March  31, 1896. 


Frankford  Arsenal, 

Philadelphia,  Pa.,  May  19, 1896. 

Sir:  In  addition  to  my  report  on  the  Tweedie  soft-nosed  bullet, 
dated  March  30, 1896, 1  have  the  honor  to  submit  the  following; 

To  determine  whether  this  form  of  bullet  was  liable  to  strip  it«  jacket 
and  cause  tumbling,  ten  targets  were  fired  for  accuracy  at  500  yards 
and  five  at  660  yards  (the  extreme  range  obtainable).  For  comparison, 
five  targets  were  fired  with  service  bullets  at  each  of  the  above  ranges. 


lu  flesh.— J.  P.  F. 


TEST   OP   TWEEDIE    .30-CALIBER   BULLET. 
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All  firing  was  done  with  the  heavy-accuracy  barrel,  cleaned  after  each 
target  of  ten  shots : 


Accuracy  at  5( 

X)  yards. 
Soft-nosed  bullet. 

Accuracy  a 

t  660  yardi 
Soft-noB< 

}. 

Service  bullet. 

Service  bullet. 

)d  bullet. 

Mean 

Mean 

Mean 

Mean 

Radius. 

vertical 

Radius. 

vertical 

Radius. 

vertical 

Radius. 

vertical 

deviation. 

deviation. 

deviation. 

deviation. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

0.  U 

0.235 

0.72 

0.030 

0.61 

0.395 

1.34 

0.820 

0.50 

0.455 

0.68 

0.555 

0.51 

0.350 

1.19 

0.095 

0.67 

0.495 

0.65 

0.470 

.   0.54 

0.325 

1.60 

1.160 

0.67 

0.600 

0.68 

0.530 

0.67 

0.575 

1.57 

1.206 

0.46 

0.200 

0.84 
0.63 
0.63 
0.67 
0.89 
0.61 

0.685 
0.450 
0.510 
0.570 
0.685 
0.440 

0.68 

0.360 

0.06 

0.805 

Average  0.54 

0.413 

0.700 

0.6525 

0.602 

0.401 

1.336 

0.997 

From  the  above  records,  while  there  does  not  appear  any  tendency 
toward  tumbling,  it  does  appear  that  the  accuracy  falls  off  very  rapidly 
for  slight  increase  in  the  range.  At  500  yards  the  accuracy  is  slightly 
better  for  the  -service  bullet,  but  does  not  differ  materially.  At  660 
yards,  however,  the  mean  radius  and  mean  vertical  deviation  are  more 
than  doubled  by  using  the  soft-nosed  projectile.  It  is  even  possible 
that  were  the  range  increased  to  1,000  yards,  the  results  would  be  so 
I)Oor  that  using  the  soft-nosed  bullet  would  be  out  of  the  question,  due 
to  its  inaccuracy  alone.  In  firing  the  soft-nosed  bullet  it  was  observed 
that  at  the  greater  range  the  center  of  impact  was  about  7  feet  lower 
than  with  service  bullet. 

For  its  mushrooming  effects  in  flesh  three  shots  were  fired  with  soft- 
nosed  bullets  into  the  flesh  of  a  horse  at  each  of  the  similated  ranges 
of  100,  200,  300,  and  400  yards. 

At  100  yards  the  jacket  was  torn  from  one  bullet  and  remained  in  the 
flesh.  The  lead  core  was  not  recovered.  The  other  two  bullets  mush- 
roomed well  at  this  range  and  would  have  produced  a  very  ugly  wound. 
The  jacket  of  one  of  these  was  not  recovered.    (Exhibit  A.)^ 

At  200  yards  the  mushrooming  effect  was  very  good  also.  Bullet  jacket 
stripped  in  every  case  and  was  not  recovered  in  one.    (Exhibit  B.) 

At  300  yards  the  jackets  did  not  strip  and  the  mushrooming  eflect 
was  very  slight.    (Exhibit  C.) 

At  400  yards  the  jackets  did  not  strip  and  the  bullet  showed  no  tend- 
ency toward  mushrooming.    (Exhibit  D.) 

For  effect  on  bone  one  bullet  (service)  was  fired  at  each  of  the  simi- 
lated ranges  of  100,  300,  and  1,000  yards,  and  the  test  was  repeated 
with  soft-nosed  bullets  under  similar  conditions  and  at  same  ranges. 
(Fired  into  bone  of  horse's  hind  leg.) 

At  100  yards  the  service  bullet  passed  through  the  bone  without 
deformation.  At  300  and  1,000  yards  the  service  bullet  mushroomed  and 
splintered  the  bone  greatly.  At  all  three  ranges  the  soft-nosed  bullet 
mushroomed  and  shattered  the  bone.    (Exhibits  E  to  J,  inclusive.) 

CONCLUSIONS. 

To  sum  up,  it  appears: 

First.  That  the  accuracy  of  the  soft-nosed  bullet  at  600  yards  is  infe- 
rior to  that  of  the  service  projectile;  at  660  yards  it  is  very  much  inferior. 
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and  the  conclusion  seems  natural  that  at  extreme  ranges  the  soft  nosed 
bullet  can  not  be  depended  upon  for  even  reasonably  accurate  results. 

Second.  Up  to  300  yards  the  mushrooming  effect  of  the  soft-nosed 
bullet  in  flesh  is  very  good,  but  beyond  that  range  this  bullet  evidences 
no  superiority  over  the  service. 

Third.  In  bone  the  soft-nosed  bullet  mushrooms  at  all  ranges  up  to 
and  including  1,000  yards;  the  service  bullet  seems  to  mushroom  also 
beyond  100  yards,  or  from  300  up  to  1,000,  inclusive. 

Eespectfully  submitted. 

Lawson  M.  Fuller, 
Lieutenant^  Ordnance  Department. 

The  Commanding  Officer,  Frankpobd  Arsenal,  Pa. 

Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance,  United 
States  Army,  in  connection  with  letter  No.  13245. 

J.  P.  Farley, 
Lieutenant' Colonel^  Ordnance  Department^  Commanding. 


Frankford  Arsenal, 

Philadelphia^  Fa.yJune  3y  1896. 

Sir  :  In  accordance  with  your  instructions  I  have  the  honor  to  sub- 
mit the  following  description  and  drawing  of  the  Tweedie  soft-nosed 
bullet: 

THE  TWEEDIE  SOFT-NOSED  BULLET. 

The  mantle  or  jacket  for  this  bullet  is  drawn  up  from  cupro-nickel 
metal,  0.035  inch  thick,  as  for  the  service  bullet.  In  addition  to  the 
operations  required  for  the  service  jacket,  one  other  is  required,  viz,  a 
flattening  of  the  base  or  bottom  of  the  jacket.  After  this  operation 
the  mantle  is  trimmed  to  required  length  and  is  ready  for  the  core. 

The  slug  or  core  is  cast  from  pure  lead  swaged  to  proper  size  and 
shape.  Being  of  pure  lead,  the  weight  of  the  completed  bullet  is  thus 
increased  from  220  to  223  grains. 

The  core  is  then  inserted  into  the  mantle  from  the  front  or  point  and 
the  completed  bullet  swaged  and  sized.  It  is  then  cannelured  on  the 
same  machine  and  in  the  same  manner  as  is  the  service  projectile. 

Eespectfully  submitted. 

Lawson  M.  Fuller, 
Lieutenant^  Ordnance  Department. 

The  Commanding  Officer,  Frankford  Arsenal,  Pa. 

Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance,  United 
States  Army. 

J.  P.  Farley, 
(13245)         Lieutenant'Colonely  Ordnance  Department^  Oommanding. 
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DESCRIPTION  OF  FRANKFOBD  ARSENAL  3.2-INCH  AND  S.S-INCH 
SHRAPNEL  FOR  BREECH-LOADING  CANNON, 

(4  plates.) 

3.2-INCH  16.5-POUND  SHRAPNEL. 

[Drawing  dated  Frankford  Arsenal,  July,  1896;  15813— Enc.  0.] 

The  shrapnel,  exclasive  of  tilling,  comprises  the  head,  body,  base, 
and  band. 

THE    HBAD. 

This  is  made  of  cast  iron,  machined  ou  the  exterior,  and  has  a  screw 
thread  (18  threads  per  inch)  cut  around  its  base  for  attachment  to  for- 
ward end  of  body.  It  is  bored  and  threaded  to  receive  the  Frankford 
Arsenal  combination  fuze.  The  head  contains  the  powder  chamber, 
which  holds  3J  ounces  of  powder.  Its  interior  surface  is  lacquered  to 
prevent  danger  of  premature  ignition. 

The  head  castings  are  furnished  under  the  following  specifications: 

Shrapnel  powder  chambers,  cored,  best  quality  of  iron  and  workmanship,  smooth 
on  inside  and  outside,  free  from  gates  and  lumps.  Sand  must  be  well  cleaned  ftoin 
inside  and  castings  must  bo  free  from  blow  or  sink  holes.  The  interior  must  be  con- 
centric with  exterior.  Only  0.03-iuch  variation  will  be  allowed  ou  all  measure- 
ments from  the  inside. 

THE    BODY. 

This  is  made  of  lap- welded  steel  tubing  containing  not  less  than  two- 
tenths  of  1  per  cent  of  carbon,  or  seamless  drawn  steel  tubing  contain- 
ing from  three-tenths  to  four-tenths  of  1  per  cent  of  carbon,  machined 
on  exterior  and  interior  to  dimensions  and  threaded  front  and  rear  (18 
threads  per  inch)  to  receive  the  head  and  base.  It  is  weakened  for 
fracture  by  seven  longitudinal  grooves  cut  on  the  inside.  These 
grooves  are  V-shaped,  and  their  depth  increases  from  nothing  at  rear 
to  0.08  inch  at  forward  end  of  body,  as  shown  by  drawing. 

To  facilitate  bursting  and  to  prevent  contact  of  rear  part  of  body 
with  rifling  due  to  balloting  while  in  bore,  a  finishing  taper  cut  over 
rear  part  of  body  is  made.  The  depth  of  this  cut  is  nothing  at  a  point 
3.4  inches  in  front  of  band  and  increases  uniformly  to  about  0.03  inch 
at  a  point  0.1  inch  in  front  of  band,  where  it  ends. 

The  body  contains  the  filling,  which  consists  of  192  lead  balls,  42+  to 
the  pound,  0.5  inch  in  diameter,  made  from  an  alloy  of  15  parts  of  lead 
to  1  of  antimony,  arranged  in  circular  layers,  and  held  in  place  by  means 
of  40  cast-iron  separators.  The  separators  are  segmental  rings  0.49 
inch  in  thickness,  with  hemispherical  sockets  in  upper  and  lower  sur- 
faces to  receive  balls. 

The  separatorcastings  are  furnished  under  the  following  specifications: 

Shrapnel  separators,  best  quality  iron  castings,  consisting  of  parts  weighing  from 
1  to  4  ounces,  smooth,  sound,  and  free  from  sand-gate  lumps;  not  to  be  enlarged  by 
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rapping  or  decreased  by  shrinkage,  and  wlicn  ivsaemblcd  iu  a  mass  of  the  required 
length  should  sustain  a  pressure  of  not  less  tlian  30,000  pounds  without  enlargement 
of  diameter  of  mass.  These  separators  must  uot  be  j  unibled,  aud  the  separators  most 
be  true  and  squared. 

Ill  the  following  description  of  method  of  assembling  filling,  these 
separators  are  designated  by  the  number  of  sockets  they  contain  in 
each  face. 

The  filling  is  assembled  upside  down,  i.  e.,  the  top  plate,  which  in 
completed  shrapnel  is  in  contact  with  bottom  of  powder  chamber,  is 
first  placed  on  table  fiat  side  down.  Balls  are  placed  in  all  sockets,  and 
the  outside  circular  layer,  containing  13  balls,  is  covered  by  four  seg- 
mental separators,  three  3*  and  one  4.  The  inner  circular  layers  in  all 
cases  are  covered  by  two  half  ring  separators,  care  being  taken  to  break 
joints  always. 

The  operation  is  then  continiied  as  indicated  in  the  following  table: 

1.  Top  plate. 

2.  Three  3",  one  4,  for  outside  layer;  2  half  rings  for  inside  layer. 

3.  Three  3*,  one  4,  for  outside  layer ;  2  half  rings  for  inside  layer.  Break  all  joints. 

4.  Three  3%  one  4,  for  outside  layer ;  2  half  rings  for  inside  layer.  Break  all  joints. 

5.  Three  3'',  one  4,  for  outside  layer ;  2  half  rings  for  inside  layer.  Break  all  joints. 

6.  Three  3",  one  4,  for  outside  layer ;  2  hal  f  rings  for  inside  layer.  Break  all  'joiut«. 

7.  Full  rings  for  outside  and  inside  layers. 

8.  Full  rings  for  outside  and  inside  layers. 

9.  Bottom  plate. 

10.  Two  half  rings. 

11.  Two  half  rings.    Break  joints. 

A  supply  of  lead  balls  cast  from  an  alloy  containing  equal  parts  of 
lead  and  antimony  is  kept  on  hand,  and  used  when  necessary  to  replace 
all  or  a  part  of  the  heavier  balls  in  the  three  layers  nearest  base  of 
shrapnel.  By  this  means  a  slight  reduction  can  be  effected  in  adjust- 
ing total  weight  of  shrapnel. 

The  separators  prevent  deformation  and  relative  motion  of  balls 
under  shock  of  discharge,  and  increase  the  efiect  of  explosion  by  fur- 
nishing additional  fragments. 

The  bottom  plate  has  lugs  which  fit  into  recesses  cast  in  the  base 
and  prevent  relative  rotation  of  the  filling. 

The  full  rings  placed  just  above  the  bottom  plate  are  0.03  inch  thicker 
than  the  segmental  rings  and  are  introduced  to  give  increased  strength 
to  filling  to  resist  shock  of  discharge. 

The  top  plate,  or  separator,  has  a  fiat  surface,  against  which  the  base 
of  powder  chamber  is  screwed. 

THE  BASE. 

The  base  is  of  cast  iron,  threaded  to  screw  into  the  rear  of  body. 
Eecesses  to  receive  lugs  on  bottom  plate  and  hemispherical  sockets 
for  bottom  layer  of  balls  are  cast  in  its  upper  surface. 

The  base  castings  are  obtained  under  the  following  si>ecifications : 

Shrapnel hases, strong  iron  castings,  sound  and  of  best  quality;  must  be  smooth, 
free  from  gate  lumps  iind  sand. 

The  base  supports  the  body  under  the  rotating  band. 

The  copper  band,  0.5  inch  wide  and  0.25  inch  thick,  is  cut  from  a 
seamless  drawn  copper  tube.  It  is  shrunk  on  its  knurled  seat  with  0.02 
shrinkage,  aud  then,  after  screwing  in  base,  it  is  passed  through  a  die 
to  force  the  copper  into  kuurlings. 


DESCRIPTION   OP   F.  A.  3."2  AND   3."6   SHRAPNEL. 


Ill 


ARSEMULINO. 


The  base  and  body,  the  latter  with  baud  shrunk  on,  are  first  screwed 
together,  the  threads  being  covered  with  red  lead. 

The  filling,  previously  packed  and  compressed  by  applying  to  it 
longitudinally  a  pressure  of  about  10,000  pounds,  is  then  placed  in 
body  and  the  head  screwed  on. 

The  preliminary  compression  of  filling  is  to  solidify  it,  i.  e.,  to  pro- 
duce contact  of  iron  on  iron  throughout  the  mass,  and  sliould  not  result 
in  binding  the  lead  balls  in  their  sockets,  as  this  would  prevent  their 
free  separation  on  explosion. 

An  essential  feature  of  shrapnel  requires  that  in  screwing  the  head 
to  its  place  close  contact  should  be  produced  between  base  of  head  and 
top  plate  of  filling,  thereby  causing  the  compressed  filling  to  act  as  a 
solid  mass  under  the  shock  of  discharge.  The  pressure  due  to  its 
inertia  is  borne  entirely  by  the  base,  and  no  relative  motion  of  parts  of 
filling  takes  place. 

To  secure  this  contact  of  base  of  head  and  top  plate  it  is  generally 
necessary  to  place  sheets  of  thin  metal  or  paper  between  base  of  head 
and  top  plate  of  filling,  the  necessary  number  of  sheets  being  deter- 
mined by  trial  in  each  case. 

The  total  number  of  balls  and  individual  pieces  in  a  shrapnel  com- 
plete is  236. 

Table  of  maximum  and  minimum  iceighis   and  dimensions  of  ih^  Frankford  Arsenal 

lG,5-pound  shrapnel  for  S.S-inch  hreeeh -loading  rifle. 


Weights  and  dimensions. 


Weight  without  fuee  or  bursting  charge  ---{525?^* 

Total  length  (without  fuse) inches 

lA^njrth  of  head  ( without  fuse) do. . 

Inside  diameter  of  body  do.. 

Outside  diameter  of  boay,  over  base  of  head do. . 

Outside  diameter  of  base  (at  band)  (a) do . . 

Diameter  of  head  at  IVont do. . 

Railius  of  head,  outside do.. 

Radius  of  bend,  inside do.. 

Thickness  of  base do.. 

Thickness  of  separators do . . 

Thickness  of  top  plate do.. 

Thickness  of  bottxmi  plate do.. 

Thickness  of  full  rings do.. 

Thickness  of  walls  of  powder  chamber do. . 

Length  of  liody do.. 

Depth  of  fuse  seat  to  end  of  thread do. . 

Diameter  of  fuse  seat  without  threads do. . 

Threads  per  inch 

Exterior  diameter  of  band inches 

Width  of  band do.. 

Distance  of  band  from  base do.. 

Diameter  of  ball do. . 

Weight  of  ball  (42  to  the  pound) grains 

Nuinber  of  ball s 

Number  of  separators 

Total  number  of  pieces 

Weight  of  ftise teSff 

"  (ounces 

Weight  of  powder  charge ounces 

Total  weight  of  shrapnel {PJJ^* 


Maximum. 

Minimum. 

15 
6 

0.12 
2.80 

15 
3 
9.10 

2.77 

3.172 
8.182 
1.96 

3.*  168 
3.178 

5.5 

3 

2.25 

0.40 

0.25 

/         0.25 
1         0.40 

0.52 

0.375 

5.823 

1 

1.18 

8 

3.310 

0.505 

1,75 

0.5 

166 

192 

40 

236 

1 

1 

3.5 
16 
10.5 

3.307 
0.405 

16 

7 

a  Base  tapered  0.003  inch  from  band  to  rear. 
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APPENDIX   7. 


3.6-INCH  20-POUND  SHRAPNEL. 

[DraTdng  dated  Frankford  Arsenal,  July,  1890;  15813— Enc.  7.] 

The  foregoing  detailed  description  of  the  3.2-incli  shrapnel  applies 
also  to  the  3.6-inch  shrapnel  except  as  regards  the  details  of  the  filling 
of  balls  and  separators  and  the  dimensions,  etc.,  of  parts  as  shown  on 
drawings  and  stated  in  the  following  schedule  for  filling  and  table  of 
weights  and  dimensions. 

The  filling  of  lead  balls  and  cast-iron  separators  is  assembled  accord- 
ing to  the  following  schedule: 

1.  Top  plate. 

2.  Five  2%  oneS,  for  outside  layer;  2  half  rings  for  inside  layer. 

3.  Five  2%  one  3,  for  outside  layer;  2  half  rin^s  for  inside  layer. 

4.  Five  2*f  one  3,  for  outside  layer;  2  half  rings  for  inside  layer. 

5.  Full  plate  separator. 

6.  Five  2",  one  3,  for  outside  layer;  2  half  rings  for  inside  layer. 

7.  Five  2%  one  3,  for  outside  layer;  2  half  rings  for  inside  layer. 

8.  Three  3%  one  4,  for  outside  layer ;  2  half  rings  for  inside  layer. 

9.  Full  ring  separators  for  outside  and  inside  layers. 

10.  Full  ring  separators  for  outside  and  inside  layers. 

11.  Bottom  plate. 


Break  all  .joints. 
Break  all. joints. 
Break  all  joints. 


Break  all  joints. 
Break  all  joints. 


Table  of  majrimum  and  minimum  weights  and  dimensions  for  ike  Frankford  Arsenal 

S.S'inch  shrapnel. 


Weights  and  dimensions. 


Weight  wlthont  fuse  or  bursting  charge . . .  {JJn^; ' 

Total  len irth  ( without  fuse) inches . . 

Length  of  head  (without  fuse) do 

Inside  diameter  of  body do. . . 

Outside  diameter  of  body do 

Outf)lde  diameter  of  base  (below  band) do 

Diameter  of  head  at  front do 

Radius  of  head,  outside do  — 

Radius  of  head.  Inside do 

Thickness  of  base do 

Thickness  of  separators do  — 

Thickness  of  top  plate do 

Thickness  of  bottom  plate do 

Thickness  of  full  rings do 

Thickness  of  whIIh  of  powder  chamber do 

Thickness  of  walls  of  t)ody do 

Length  of  body do 

Depth  of  fuse  seat  to  end  of  thread do 

Diameter  of  f^me  seat  within  threads do — 

Threads  per  inch 

Exterior  diameter  of  band Inches. . 

W^idthof  band do.... 

Distance  of  band  tcom  base do — 

Diameter  of  ball do 

Weight  of  ball  (42  to  the  pound) grains . . 

Number  of  balls 

N umber  of  separators 

Total  number  of  pieces 

y^'ig^iotf.,. {p;;-^-: 

Weight  of  powder  charge ounces . . 

Total  weight  of  shrapnel  (a) {SSS?is^' '. 


Maximum. 

Minimum. 

18 

14 

9.30 
3.12 

18 
9 
9.28 

3.15 

3.672 
3.582 
1  9(5 

3."  568* 
3.578 

5.4 

3.5 

1  25 

0.484 

0.25 

r         0.25 
\          0.484 

0.505 

0.4 

0.211 
6.74 

0.200 

1.12 

1.18 

8 

3.700 
0.505 
0.75 

3.696 
0.495 

0.5 

166 

218 

54 

276 

1 

1 

4 

20 
2 

19 
13 

a  This  weight  applies  to  the  shrapnel  with  IS-seoonds  fuse  for  3.6-lnch  B.  L.  rifle.    The  28-seconds 
fuse  used  with  this  shrapnel  for  the  3.6-inch  B.  L.  mortar  increases  the  total  weight  2.5  ounces. 

DESCRIPTION  OF  PACKING  BOXES  FOR  3.2  AND  3.6  INCH  SHRAPNEL. 

These  boxes  are  made  of  dressed  white-pine  boards,  the  side  and  end 
pieces  being  connected  by  dovetail  joints  and  nails  and  the  top  and 
bottom  pieces  being  held  in  place  by  screws. 


DESCRlPnON   OP    F.  A.  3.    3   AND   3.    6   SHRAPNEL. 


113 


Tlio  box  for  3.2-inc1i  holds  eight  and  tbatfor  3.C-inchRix  Bhrapnel. 

Each  box  has  fixed  to  its  bottom  on  the  inside  a  lattice  frame  -with 
recesses  to  receive  the  bases  of  shrapnel. 

After  packtpg  shrapnel,  a  detachable  lattice  frame,  constructed  as 
shown  ill  drawing,  is  place<l  on  top  of  them,  ineide  the  box,  to  hold 
them  rigidly  in  place. 

This  frame  rests  ou  the  ogives  of  projectiles  and  is  pressed  firmly 
against  them  when  top  of  box  is  screwed  ou.  The  recesses  in  this 
frame  are  reamed  on  the  nnderside  to  fit  ogives.  The  reaming  is  done 
on  boring  machine  by  a  specially  constructed  tool. 

The  dimensions  of  the  parts  of  these  boxes  are  given  in  the  following 
tables,  and  the  method  of  assembling  them  is  shown  by  the  aecompauy- 
ing  drawings: 

TaHe  ihotriiig  iftmritsioita  o/parls  of  packing  box  for  S.S-inoK  JCS-poiinil  tkrapntl. 


Bottom  Utt'li-e  fraioo: 
LoDglindlual  pieces 
OnNiKpieeeB 

TopUttlwfnmii.; 
LoD^iindlnitlrlba. .  ■ 

CTHarllM 

Longlt  niiliikl  piece*  ■ 
Crwiaplecse 

Buidle  |i[ecea 

Rope  hiDdlu 


ll)J   lb] 


Table  ihowiHg  dimtmiona  of  parts  of  paoking  borfor  .I.C-inck  ihrapnel. 


I     HL-: 


Horn  iBittice  rranie : 
Lon^tndlDaL  ptai'M  .  - 
CtOMpleces 


LongltDdliiol  Tibi . . 


Top  Intllce  IVuui 
;  LongltDdlr-' 

CrOHiibs 
j  LongltiidlDkl  plMCi 

,  Croupleces 

I    Hmsdlepiecea 

I    Rope  buidlei 


1  I  Ibylli    by  IM 


!r  S  S 


5.2  INCH   SHfWPNEL 

PDR  FIXED    AMMUNITIOM 

MODEL  Jn/ 


Ord  54  2 


PACK/Ma    BOX.  : 


3.S  rJTCM      SMRAPKEL. 
f^nkford  Arsenal 

My  ISM 


I  I    -LI  I 


Om  542 


The  Frankfobd  Arsenal  Shrapnel  for  3.6  inch  B.L.Kin.B. 

MM 


Ord  542 


Appendix   8. 


DESCRIPTION  OF  FBANKFOBD  ARSENAL  S-INCH  SHRAPNEL^  MODEL  1896. 

(7  plates.) 

The  shrapnel,  PI.  I,  consists  of  the  following  parts,  viz :  Head,  case, 
base,  band,  central  tube,  balls,  and  separators. 

HEAD. 

The  head  is  of  cast  iron,  machined  on  the  exterior,  and  has  a  screw 
thread  (18  threads  per  inch)  cnt  around  its  base  for  attachment  to  for- 
ward end  of  case.  It  is  bored  and  threaded  to  receive  the  Frankfoixl 
Arsenal  combination  faze.  The  central  tube  is  screwed  into  base  of 
head,  and  this,  together  with  cavity  in  head,  famishes  space  for  the 
bursting  charge,  which  consists  of  12  ounces  of  powder. 

The  holes  in  casting  for  fuze  and  central  tube  make  it  an  easy  matter 
to  center  the  case  and  hold  it  in  x>lace. 

The  powder  chamber  is  lacquered  to  prevent  danger  of  premature 
ignition. 

CASE. 

The  case  is  made  from  lap- welded  steel  tubing  containing  not  less 
than  two-tenths  of  1  per  cent  of  carbon,  or  irom  seamless  drawn-steel 
tubing  containing  from  three-tenths  to  four-tenths  of  1  per  cent  of 
carbon. 

It  is  machined  to  dimensions  on  exterior  and  interior  and  is  threaded 
front  and  rear  (18  threads  per  inch)  for  attachment  to  head  and  base. 
It  is  weakened  for  fracture  by  11  longitudinal  grooves  cut  on  the  inside. 
These  grooves  are  V-shaped  and  their  depth  increases  from  nothing  at 
rear  to  0.12  inch  at  forward  end  of  case. 

To  facilitate  bursting  and  to  prevent  contact  of  rear  part  of  case  with 
lauds  a  finishing  taper  cut  over  exterior  of  case  is  made.  The  length 
of  this  taper  cut  is  4.6  inches  and  its  maximum  depth,  just  in  front  of 
rotating  band,  is  0.065  of  an  inch. 

The  case  contains  the  filling,  which  consists  of  280  round  lead  balls, 
42  to  the  pound,  0.5  inch  in  diameter,  cast  from  an  alloy  of  15  parts  of 
lead  to  1  of  antimony,  arranged  in  circular  layers  and  held  in  place 
by  59  cast-iron  separators.  The  separators  are  segmental  rings  with 
hemispherical  sockets  in  upper  and  lower  surfaces  to  receive  balls. 

A  supply  of  lead  balls  cast  from  an  alloy  containing  equal  parts  of 
lead  and  antimony  is  kept  on  hand  and  used,  when  necessary,  to  replace 
all  or  a  part  of  the  heavier  balls  in  the  three  layers  nearest  base  of 
shrapnel.  By  this  substitution  a  slight  reduction  can  be  effected  in 
adjusting  total  weight  of  shrapnel. 
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kreord  of  firing  tcilh  H-iach  }S.  L.  HJte  (sleel).  i 
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DESCRIPTION  OF   F,  A,  5-mCH  SHRAPNEL. 
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No.ll,  at  Sandy  Hook  Proving  Ground,  July  $0  and  gl,  1896, 
Frank forcl  Arsenal  shrapnel.] 


Special  remarks  about  each  Are,  snch  as  effect  on  piece, 
action  of  breech  mechanism,  consumption  of  ]>owder, 
sound  of  projectile  in  dight,  scattering  of  fragments,  etc. 


Greneral  remarks. 


The  shrapnel  struck  the  screen  1  foot  from  the  top  and  4 
feet  6  inches  from  the  left  edge,  and  burst  after  passing 
through.    The  number  of  liits  on  target  as  follows : 

Bullets  through 303 

Bullets  imbedded 2 

Bullets  made  mark 4 

Fragments  through 87 

Fragments  imbedded 4 

Fragments  made  mark 0 

Total 409 

87  ner  cent  of  the  hits  on  the  portion  of  the  target  2  inches 
tnick  through. 

75  per  cent  on  the  3  inches  through 

64  per  cent  on  the  4  inches  through 

71  percent  on  the  5  inches  through 

6  per  cent  on  the  6  inchea  througu 

12  per  cent  on  the  7  inches  through 

Number  of  pieces  as  per  drawing : 

Xnmber  of  balls 348 

Number  of  separators 73 

Case,  powder  chamber,  base,  band 4 

Total 425    \ 

The  shrapnel  struck  the  screen  3  feet  7  inches  from  the  top 
and  3  feet  3  inches  from  the  left  edge,  and  burst  on  pass- 
ing through.  The  number  of  fragments  on  target  as 
foUows : 

Bullets  through ^ 225 

Bullets  imbedded 0 

Bullets  made  mark 0 

Fragments  through 304 

Fragments  imbedded 27 

Fragments  made  mark 0 

TotAl 565 

43  ner  cent  of  the  hits  on  the  portion  of  the  target  2  inches 

tnick  through. 

25  per  cent  on  the  3  inches  through 

67  per  cent  on  the  4  inches  through 

Oper  cent  on  the  5  inches  througn > 

0  per  cent  on  the  0  inches  through 

Oper  cent  on  the  7  inches  through 

Tne  first  shot  having  stnick  a  >ittle  high,  owing  to  Jump  on 

carriage,  the  elevation  for  the  second  was  minced  to  56 

minutes. 


Gun  mounted  on  free  recoil  carriage. 

Gun  fired  at  target  39  feet  wide  by  30 
feet  hi^h  by  1  inch  thick,  placed  194 
yards  in  front  of  the  niuzsle.  Per- 
cussion fuses  were  used  to  burst  the 
shrapnel  on  passing  throueh  a 
screen  placed  90  feet  in  front  or  the 
target.  This  screen  was  6  feet  high 
by  8  feet  wide  and  2  iuches  thick, 
and  placed  with  its  center  about  13| 
feet  above  the  ground. 

The  gun  was  given  an  elevation  (cal- 
culated) suon  that  the  shrapnel 
would  have  pierced  the  center  of 
the  target  had  it  not  burst  on  pass* 
ing  through  the  screen. 

Tho  charge  was  calculated  to  give  a 
velocity  (1,497  feet  per  second)  at  the 
target  equal  to  the  remaining  veloc- 
ity at  1,0()0  yards  using  a  full  cnarge. 

To  determine  the  penetration  of  the 
bullets  and  fragments  the  center  of 
the  target  was  increased  in  thick- 
ness as  follows :  A  horizontal  layer 
6|  feet  on  each  side  of  the  center  of 
the  target  and  9  inches  wide  was 
increased  to  7  inches  in  thickness. 
Directly  above  was  a  corresponding 
layer  4  inches  in  thickness,  and 
above  this  a  layer  2  inches  in  thick- 
ness. Directly  below  the  7  inch 
layer  was  one  5  inches  thick,  and 
below  this  another  3  iuches  in  thick- 
ness. 


Rroord  of  firitig  ittilh  S-iHch  11.  I.,  rifie  {slcel),  medtl  1S50, 
|0)>]«rlof  flring,  t»tot 


Powder. 

P~J~ii»               ;  _.      1  r™«™  '  wM, 

■       " — "'    BleT*.  f  per Bqtmro  Btivh^tli 



1 

KinJ.     Weight.  '■ 

Kind. 

Woighl.                !   *'*"■ 

Inrh  of          nud 
bore.        rtlrectlop 

1  l.bi.  Oi. 

tft..  Or. 

r^^i         ~ 

July  20 

fl   n-i 

- 

45      It                                   IS 
14  pomlnr  hunting 

40,  aSiaj 

ei 

1 

1 

ch«g«. 

i^ 

( 

„- 

Ji' 

j 

|i 

ll 

1 

i 

ll 

Is 

£ 

li- 

a 

S". 

i 

■i 

i 

|s 

I 

E 

1 

■lj 

1 

F  " 

July  21 

12 

1 

t    lOi 

g 

44    lit 

12  powder  Irarttlng 

55 

.0.  !...«. 

!,: 

cbarg.. 

1 

^ 

,";3 

3 

n 

if 
1 

is 

Mi 
III 

1 

.'^ 
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NoJlj  at  Sandy  Hook  Proving  Ground,  July  20  and  H,  1896, 
Frankfoni  Amonal  shrapnel.] 


Special  remarks  about  each  fire,  anch  as  offeot  on  piece, 
action  of  breech  niechaninni,  consnmptiou  of  powder, 
sound  of  projectile  in  flight,  scattering  of  fragments,  etc. 


The  shrapnel  struck  the  screen  1  foot  from  the  top  and  4 
feet  6  inches  from  the  left  edge,  and  burst  after  passing 
through.    The  number  of  hits  on  target  as  follows : 

Bullets  through 803 

Bullets  imbedded 2 

Bullets  made  mark 4 

Fr Agmen  ts  th  rou  gh 87 

Fragments  imbedded 4 

Fragments  made  mark 0 

ToUl 409 

87  uer  cent  of  the  hits  on  the  portion  of  the  target  2  inches 
tntck  through. 

75  per  cent  on  the  3  inches  through 

64  per  ctinton  the  4  inches  through 

71  percent  on  the  5  inches  through 

6  pt'r  cent  on  the  0  inches  through 

12  per  cent  on  the  7  inches  through 

Number  of  pieces  as  per  drawing : 

Number  of  balls 848 

Number  of  separators 73 

Case,  powder  chamber,  base,  band 4 

Total 425 

The  shrapnel  struck  the  screen  3  feet  7  inches  from  the  top 
and  3  feet  3  inches  from  the  left  edge,  and  burst  on  pass- 
inir  through.  The  number  of  fragments  ou  target  as 
follows : 

Bullets  through ^-^ 225 

Bullets  imbedded 0 

Bullets  made  mark 0 

Fragments  th  rough 304 

Fragments  imbeoded 27 

Fragments  made  mark 9 

Total ~m 

43  per  cent  of  the  hits  on  the  portion  of  the  target  2  inches 

tnick  through. 

2Sper  cent  on  the  8  inches  through 

67  per  cent  on  the  4  inches  tbroush 

0  per  cent  on  the  5  inches  througn ^ 

Oper  oenton  the  6  inches  through 

0  per  cent  on  the  7  inches  through 

Tne  first  shot  having  stnick  a  'ittle  high,  owing  to  Jump  on 

carriage,  the  elevation  for  the  second  was  minced  to  55 

nninutes. 


General  remarks. 


\ 


Gun  mounted  on  ftreo  recoil  carriage. 

Gun  flrad  at  target  89  feet  wide  by  30 
feet  high  by  1  inch  thick,  placed  194 
yards  in  front  of  the  niuzsle.  Per- 
cussion fuses  were  used  to  burst  the 
shrapnel  on  passing  through  a 
screen  placed  90  feet  in  front  or  the 
target.  This  screen  was  6  feet  high 
by  8  feet  wide  and  2  inches  thiok, 
and  placed  with  its  center  abont  13| 
feet  above  the  ground. 

The  gun  was  eiven  an  elevation  (cal- 
culated) su<m  that  the  shrapnel 
would  hare  pierced  the  center  of 
the  target  had  it  not  burst  on  pass- 
ing through  the  screen. 

Tho  charge  was  calculated  to  give  a 
velocity  (1.497  feet  per  second)  at  the 
target  eoual  to  the  remaining  veloc- 
ity at  l,0(iOyards  using  a  full cnarge. 

To  determine  the  penetration  of  the 
bullets  and  fragments  the  center  of 
the  target  was  increased  in  thick- 
ness as  follows :  A  horizontal  layer 
6^  feet  on  each  side  of  the  center  of 
the  target  and  9  inches  wide  was 
increased  to  7  inches  in  thickness. 
Directly  above  was  a  corresponding 
la3'er  4  inches  in  thickness,  ana 
above  this  a  layer  2  inches  in  thick- 
ness. Directly  below  the  7  inch 
la.ver  was  one  5  inches  thick,  and 
1h:1ow  this  another  3  inches  in  thick- 
ness. 
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APPENDIX   8. 


Becord  of  firing  witk  5~inch  B*  L.  rifle  (steel),  model  1890, 


Date. 


Jnlv24. 


July  24. 


No.  I 
of   : 

fire-     Kind 


11 


12 


Powder. 


Projectile. 


4 
0 

I 

o 

■ 

2 

9 

a, 

B 

a 

o 

d 
P 


Weight.  I  Kind.    Weight. 


Depres 


Lbs.  Oi. 
13      0 


13 


t 

f^ 

§1 

l5 

ll 

^  PI 

vS8. 

9>  *a 

?§ 

■^■5 

•»» 

•S'5 

o 

^9 

dt* 

^ 

Oh 

&§ 

d'^ 


Lbn.  Oz. 
60    15| 


50      4i 


42 


45 


Pressure 

per  square 

inch  of 

bore. 


Wind, 
stren^h, 
and  direc- 
tion. 


I 


Poundg. 
30,  36,780 


40,   37,000 


■ 

B 

o 
u 

a 
ee 
ic.d 

C  9 


s  « 

I 

I 
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Becord  of  firing  with  S-inch  B.  L,  siege  rifle  (steel),  model  1890,  No.  11, 


Date. 


July  30 


No. 

of 

fire. 


13 


Powder. 


Projectile. 


Kind. 


o> 

00 

f-l 

s 

CS 
00 


d 
o 

a; 
,d 

g 

a. 

OB 
« 

d 
o 

P< 

d 
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Weight.      Kind. 


9    10^ 


9 

d 

■♦J 

1 

•*« 
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o 

•3 

d 
P. 

09 

OB 
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d 
« 

e 
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S 


Weight. 


X&«.  Oz. 
44    12 

12  powder. 


Eleva- 
tion. 


o 

1 


8 


Pressure 

per  square 

iuch  of 

bore. 


P<mtMf«. 
40,  26,320 


Recoil. 


Ftei. 

14 


Wind, 
stren^tn, 
and  direc- 
tion. 


Sa 

d  o 

hi 

es 

P  9 

dd 

".a 
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No,  3,  at  Sandy  Hook  Proving  Ground,  July  Si,  1896. 


Special  remarks  about  each  flro,  sncli  as  effect  on  piece, 
action  of  breech  mechaniBm,  consumption  of  powder, 
sound  of  projectile  in  Uight,  scattering  of  fragments,  etc. 


Number  of  pieces  as  per  drawing: 

Ifnmber  of  balls 280 

Number  of  separators 62 

Case,  powder  chamber,  base  ring,  and  tube 6 

Total 347 


The  shrapnel  passed  through  the  44noh  screen  and  broke 
up  in  sand  butt  Head,  iMdy,  and  base  broken  into  sev- 
eral piecea;  marks  of  rifling  on  fragments  near  the  hour- 
relet. 


The  shrapnel  passed  through  the  4-inch  screen,  making  a 
clean  bole.  When  recovered  the  base  was  broken  off 
and  the  head  started  from  the  body,  a  bulge  on  body  in 
front  of  band,  and  marks  of  riiiing  on  body  in  rear  of 
bourrelet. 


Goiierul  romarka. 


Gun  mounted  on  steel  siege  carriage. 

This  gun  has  been  returned  from 
Watervliet  Arsenal  after  having  a 
new  trunnion  hoop  to  replace  the  one 
broken. 

Since  last  firing  the  carriage  has  l>een 
sent  to  Kock  Island  Arsenal,  and  the 
following  repairs  have  been  made: 
A  new  loadijig  stop  put  below  the 
first  on  the  trail ;  and  a  strengthen- 
ing piece  riveted  on  both  sloes  of 
traU. 

Fired  Into  sand  butt. 


at  Sandy  Hook  Proving  Ground,  July  SO  and  SI,  1896. 


Special  remarks  about  each  fire,  such  as  effect  on  piece, 
action  of  breech  mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scattering  of  firagmenta,  etc. 


The  shrapnel  struck  the  screen  6  feet  6  inches  from  the  top 
and  8  loot  0  inches  from  the  left  edge,  and  burst  after  pass- 
ing through.    The  number  of  bus  %,a  target  as  follows: 

Bitlleta  tbmujrh 169 

Bullets  imbedded 0 

Bullets  made  mark 0 

Fragments  through 139 

Fragments  imbediied 38 

Fragments  made  mark 82 

Total 378 

Number  of  pieces  as  per  drawing,  same  as  round  12. 

100  per  cent  of  the  hits  on  the  portion  of  the  target  2  inches 

thick,  through  hits. 
100  per  cent  or  the  hits  on  the  portion  of  the  target  3  inches 

thick,  through  hits. 
0  per  oont  of  the  hits  on  the  portion  of  the  target  4  inches 

thick,  through  hits. 
0  per  cent  of  the  hits  on  the  portion  of  the  target  5  inches 

thick,  through  hits. 
100  per  cent  of  the  hits  on  the  portion  of  the  target  6  inches 

thick,  through  hits. 
0  per  cent  of  Uie  hits  on  the  portion  of  the  target  7  inches 

thick,  through  hits. 


Oenerul  remarks. 


Gun  mounted  on  free  recoil  carriage. 

The  screen  was  placed  150  feet  in  front 
of  the  target.  This  .ncreen  was  9  feet 
6  inches  nigh  by  8  feet  wide  hj  2 
inchra  thicK,  and  placed  with  its 
center  12|  feet  above  the  ground. 


APPENDIX   8. 
ItHord  o/JlriitiJ  irilk  B-inck  IS.  L.  aiege  riJJe  (aleel),  model  18M,  \o. 
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Hook  Proving  Ground,  July  SO  and  SI,  1S90 — C*on tinned. 


Special  nmiarka  abont  oAch  fire,  snch  as  effect  on  piece, 
action  of  breech  mechanism,  oonsumption  of  powder, 
soand  of  progeotilb  in  flight,  scattering  of  fVagments,  etc. 


The  shrapnel  stmck  the  screen  7  feet  0  inches  from  the  top 
and  5  feet  6  inches  from  the  left  edge,  and  burst  after  pass- 
ing through.  Thennmber  of  hits  on  the  target  as  follows : 

Ballet^}  through 276 

Bullet  8  imbedded 0 

Bullets  made  mark 0 

Fragments  through 80 

F^mgmonts  imbedded 0 

Fragments  made  mark 8 

Total 878 

The  number  of  hits  as  x>er  drawing,  same  as  nrand  1 1. 

83  per  cent  of  the  hits  on  tlio  portion  of  target  2  inches 

thick,  throuffh  hits. 
47  per  cent  of  the  hits  on  the  portion  of  target  3  inches 

thick,  through  hits. 
C7  per  cent  or  the  hits  on  the  portion  of  target  A  inches 

thick,  through  hits. 
44(  per  cent  of  the  hits  on  the  portion  of  target  5  inches 

thick,  through  hits. 
50  per  cent  oi  the  hits  on  the  portion  of  target  0  inches 

tnick,  through  hits. 
381  per  cent  or  the  hits  on  the  jiortion  of  target  7  inches 

thick,  through  hits. 


General  remarks. 


The  elevation  was  increasod  slightly 
over  the  elevation  used  with  tli'o 
bnrstins  screen  00  fe6t  fh>m  the  tar- 

{^et.  This  was  done  because  of  the 
OSS  of  velocity  of  the  fragments  of 
the  explosion  and  of  the  Increased 
distance  of  the  burst  from  the  target. 


Xo.  Sj  at  Sandif  Hook  Proving  Ground,  July  SI,  1896, 


Special  remarks  about  each  fire,  snch  as  effect  on  piece, 
action  of  breech  mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scattering  of  fragments,  etc. 


The  nhrapnel  passed  through  the  4-inch  screen  and  broke 
up  in  sand  butt;  head,  hoay^  and  base  broken  Into  small 
fragments,  no  marks  of  rifling  on  fragments.  i 


The  shrapnel  passed  through  the  4-iuch  screen  and  into 
sand  bntt ;  recovered  whole,  slight  bulge  in  front  of  band, 
also  slight  marks  of  rifling  on  bulge. 


General  remarks. 


Gnn  mounted  on  5incli  siege  carriage. 

Fired  into  6-pounder  sand  buit 
through  a  4- inch  screen  placed  about 
6  feet  in  front  of  butt. 

Firing  conducted  by  Lient.  C.  L'U. 
Ruggles,  Ordnance  Department. 

Frank  Heath,  Captain,  Ordnance  De- 
partment, U.  S.  A.,  Commanding. 
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Appendix  9. 


DESCRIPTION  OF  FBANKFORD  ARSENAL  J-INCH  SHRAPNEL,  MODEL  1896. 

(7  plates.) 

The  shrapnel  consists  of  the  following  parts,  viz :  Head,  case,  base, 
band,  central  tube,  balls,  and  separators. 

HEAD. 

The  head  is  of  cast  iron,  machined  on  the  exterior,  and  has  a  screw 
thread  (16  threads  per  inch)  cut  around  its  base  for  attachment  to  for- 
ward end  of  case.  It  is  bored  and  threaded  to  receive  the  Frankford 
Arsenal  combination  fuse.  The  central  tube  is  screwed  into  base  of 
head,  and  this,  together  with  cavity  in  head,  furnishes  space  for  the 
bursting  charge,  which  consists  of  30  ounces  of  powder. 

The  holes  in  casting  for  fuse  and  central  tube  make  it  an  easy  matter 
to  center  the  case  and  hold  it  in  place. 

The  powder  chamber  is  lacquered  to  present  danger  of  prenjiature 
ignition. 

CASE. 

The  case  is  made  from  lap-welded  steel  tubing  containing  not  less 
than  two-tenths  of  1  i>er  cent  of  carbon,  or  from  seamless  drawn  cteel 
tubing  containing  from  three- tenths  to  four- tenths  of  1  per  cent  of  carbon. 

It  is  machined  to  dimensions  on  exterior  and  interior  and  is  threaded 
front  and  rear,  16  threads  per  inch,  for  attachment  to  head  and  base. 
It  is  weakened  for  fracture  by  16  longitudinal  grooves  cut  on  the  inside. 
These  grooves  are  V-shaped,  and  their  depth  increases  from  nothing  at 
rear  to  0.14  inch  at  forward  end  of  case. 

To  facilitate  bursting  and  to  prevent  contact  of  rear  part  of  case  with 
lands,  a  finishing  taper  cut  over  exterior  of  case  is  made.  The  length 
of  this  taper  cut  is  7.17  inches,  and  its  maximum  depth,  just  in  front  of 
rotating  band,  is  0.08  inch. 

The  case  contains  the  filling^  which  consists  of  449  lead  balls,  0.665 
inch  in  diameter,  weighing  about  1  ounce  each,  and  95  cast-iron  sep- 
arators. The  separators  are  segmental  rings  0.664  inch  in\hickuess, 
with  hemispherical  sockets  in  upper  and  lower  surfaces  to  receive  balls. 

The  separators  prevent  deformation  and  relative  motion  of  balls  under 
shock  of  discharge,  and  increase  the  effect  of  explosion  by  furnishing 
additional  fragments. 
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The  bottom  separator  (N)  has  lugs  (Fig.  VI),  which  fit  in  recesses  cast 
in  the  base,  and  prevent  relative  rotation  of  interior  filling. 

The  top  separator  (E,  Fig.  Ill)  has  a  flat  surface,  on  which  base  of 
head  rests  when  shrapnel  is  assembled. 

BASE. 

The  base  is  of  ca«t  iron,  machined  on  exterior  and  threaded  for  attach- 
ment to  rear  of  case.  Eecesses  to  receive  lugs  on  bottom  plate  and 
sockets  for  bottom  layer  of  balls  are  cast  in  its  upper  surface. 

The  base  supports  case  under  the  rotating  band. 

ROTATING  BAND. 

The  rotating  band,  0.85  inch  wide  and  0.165  inch  thick,  is  obtained  by 
cutting  rings  from  a  seamless  drawn  copper  tube. 

The  baud  seat  is  knurled,  25  teeth  to  the  inch,  and  the  band. is  first 
shrunk  on  this  seat  with  0.02  inch  shrinkage,  and  then,  after  assem- 
bling of  base  and  case,  it  is  passed  through  a  die  to  force  copper  into 
knur  lings. 

CENTRAL  TUBE. 

The  central  tube  is  of  brass,  with  dimensions  shown  on  drawing.  It  is 
screwed  into  base  of  head  and  its  lower  end  is  closed.  The  object  of 
this  tube  is  to  place  part  of  the  powder  charge  in  center  of  shrapnel. 

ASSEMBLINa. 

The  base  and  body,  the  latter  with  band  shrunk  on,  are  first  screwed 
together,  the  .threads  being  covered  with  red  lead. 

The  filling,  previously  packed  and  compressed  by  applying  to  it  lon- 
gitudinally a  pressure  of  about  10,000  pounds,  is  then  placed  in  body 
and  the  head  screwed  on. 

The  preliminary  compression  of  filling  is  to  solidify  it,  i.  e.,  to  produce 
contact  of  iron  on  iron  throughout  the  mass,  and  should  not  result  in 
binding  the  lead  balls  in  their  sockets,  as  this  would  x)revent  their 
free  separation  on  explosion. 

An  essential  feature  of  the  shrapnel  requires  that  in  screwing  the 
head  to  its  place  close  contact  should  be  produced  between  base  of 
head  and  top  plate  of  filling,  thereby  causing  the  compressed  filling 
to  act  as  a  solid  mass  under  the  shock  of  discharge.  The  pressure  due 
to  inertia  of  filling  is  borne  entirely  by  the  base,  and  no  relative  motion 
of  parts  of  filling  takes  place. 

To  secure  this  contact  of  base  of  head  with  top  plate  it  is  generally 
necessary  to  place  sheets  of  thin  metal  or  paper  between  base  of  head 
and  top  plate  of  filling,  the  necessary  number  of  sheets  being  deter- 
mined by  trial  in  each  case. 

The  total  number*  of  balls  and  individual  pieces  in  a  shrapnel  com- 
plete is  549. 


DE8CKIPTI0N  OP   P.  A.  7-INCH   SHRAPNEL. 
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Table  of  weights  andprinoipal  dimensionSy  toiih  allowed  vatiationa. 


Weight  (without  fnso  or  bursting  charge)a../  JJJJ^' 

Tola]  length inches . . 

Ontaide  length  of  head do. . . 

Rndius  of  onrvatnre  of  head,  outside do. . . 

Diameter  over  front  of  head do. . . 

Diameter  over  base  of  head do... 

Diameter  forward  of  band do... 

Diameter  over  base  in  rear  of  band do... 

Diameter  over  band do... 

Width  of  band do... 

Distance  of  band  from  base do... 

Interior  diameter  of  case do. . . 

Number  of  separators pieces. . 

Number  of  balls 

Diameter  o f  balls inches. 

Weight  of  balls,  about .....grains. 

Fu»e  Mot 


Depth  to  end  of  thread inches.. 

Diameter  of  thread do 

Number  of  threads  per  inch ^. 

Powder  chamber. 

Interior  diameter inches.. 

I ntorior  length  on  axis do 


7-iuch  shrapnel. 


Mean.    <  Maximum.    Minimum. 


16. 
6. 
8 
1. 
6. 
6. 
6. 
7. 

• 

1. 

6. 

05 

449 

437*. 


625 
076 

06 

95 

79 

95 

12 

85 

4 

39 


665 
5 
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16. 675 


6.955 
6.795 
6.955 
7.126 
.856 


1.18 
1.18 
8 


4.5 
4.75 
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8 
16.575 


6.945 
6.785 
6.945 
7.115 
.845 


a  The  total  weight  of  7-inch  shrapnel  Is  1254  pounds,  including  fiise  (17  ounces)  and  bursting 
charge  (30  ounces). 

TEST  OF  7-INCH  SHRAPNEL  AT  FRANKFORD  ARSENAL. 

A  7-inch  shrapnel  of  the  design  herein  described  was  burst  in  the 
explosion  chamber  at  Frankford  Arsenal — bursting  charge  30  ounces — 
and  Plate  II  shows  a  photograph  of  the  637  fragments  produced,  exclu- 
sive of  lead  balls.  Adding  the  number  of  balls,  449,  the  total  number 
of  fragments  given  by  this  shrapnel  is  found  to  be  1,086. 

Plate  III  shows  the  fragments  of  a  7-inch  shrapnel,  differing  from  the 
one  herein  described  in  that  there  was  no  central  tube. 

The  entire  bursting  charge  of  32  ounces  was  placed  in  the  head,  the 
cavity  of  which  was  large  enough  to  receive  it.  The  space  occupied 
by  central  tube  was  flU^  with  lead  balls  and  separators,  making  the 
total  number  of  these  in  shrapnel  540  and  119,  respectively,  as  compared 
with  449  and  95  in  the  present  model  The  total  number  of  fragments, 
as  shown  by  Plate  III,  was  267,  and  adding  to  this  the  number  of  balls, 
540,  we  have  a  total  of  807  for  comparison  with  the  total  of  1,086  given 
by  adopted  model. 

The  photographs  show  very  clearly  the  influence  of  central  powder 
charge,  as  evidenced  by  the  more  complete  breaking  up  of  adopted 
model. 

TEST  OF  7-INCH  SHRAPNEL,  WITH  AND  WITHOUT  CENTRAL  TUBE,  AT 

SANDY  HOOK  PROVING  GROUND. 

(See  record  of  firing,  inclosure  10,  O.  O.  file  No.  10077,  and  blue 
prints,  inclosures  15, 16, 17,  and  18,  same  file.) 

Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance, 
Uuited  States  Army,  in  connection  with  12th  indorsement  on  letter 
No.  10077-Bnc.  3.  j  p  p^lbt, 

Lieutenant-Colonely  Ordnance  Department^  Commanding. 

Frankford  Arsenal,  Pa.,  August  22^  1896. 
(10077) 
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Record  of  firing  with  7-inoh  B.  L.  hoioitiser  (8teel)f  model  1890,  Xo,  lo  (ipeight 

[Object  of  firing:  Test  of 


Date. 


No.  1         ^oxydi^T. 

of  ! ,  -   -  - 

Are.  I  Kind.  I  Weight. 


July  21 


Jnlv  21 


Lht.   Oz. 

8      1 


July  22 
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July  2:t 
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8      1 


Projectile. 


Kind. 


Weight. 


•1  a 

S  e 

<^i 

U-s^  ^ 

^a-g 

•3|« 

1 

123      6 
2         powder, 
bursting 
charge. 


J 25     5  total. 


10 


10 


0 

g 

P 


p 

ee 
»^ 
,a 
oc 

■—I 
ee 
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125      4  total. 
1    14  powder. 


126     9 


9 


1 

n 

3 
O 

I— r 
« 
a 
p. 

•2 

S 


129 


125 
2 


1  total, 
powder. 
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$y740  pounds),  at  Sandy  Hook  Proving  Ground^  from  July  21  to  July  S9, 1896, 
Frankford  Anonal  shrapnel.] 


Special  remark!  about  each  Are,  such  ae  effect  on  piece, 
notion  of  breech  mecbaniani,  contramption  of  powder, 
sound  of  projectile  In  flight,  scattering  of  fragments,  etc. 


The  shrapnel  graxed  the  lower  part  of  the  screen,  and  did 
not  burst  nnUl  it  passed  through  the  target.  The  failure 
to  pass  through  the  screen  was  duo  to  one  of  two  facto, 
either  that  the  velocity  was  lower  than  that  calculated 
or  that  the  gun  has  a  negative  Jump  on  its  carriage. 


Screen  increased  in  depth  to  7  feet  6  inches.  The  shrap- 
nel struck  the  screen  3  feet  6  inches  from  the  top  and  8 
feet  3  inches  from  the  left  edge,  and  burst  aftor  passing 
through.    The  number  of  hits  on  target  ss  follows : 

BulleU  through 389 

Bullets  imbedded 0 

Bullets  made  mark 0 

Fragmen  ts  throu  gh 4  06 

Fragments  imbe^ed 33 

Fragments  made  mark 6 

Total 814 

Number  of  pieces  as  per  drawing : 

Kumber  of  balls , 461 

Number  of  separators 104 

Case,  powder  chamber,  base  ring,  and  tube 5 

Total 670 

36  per  cent  of  the  hits  on  the  portion  of  the  target  2  inohos 
thick,  through  hits.  25  per  cent  of  the  hits  on  the  iiortion 
of  the  target  3  inches  ttiick,  through  hits.  0  per  cent  of 
the  hits  on  the  portions  of  the  target  4,  6,  6,  and  7  inches 
thick,  through  hits. 

The  shrapnel  was  reooTored  whole.  Slight  bulge  in  front 
of  band.    No  marks  of  rifling. 


The  shrapnel  broke  up  in  sand  butt.  Head  and  body  in  a 
number  of  pieces.  Base  intact.  Slight  marks  of  rifling 
on  fragments  in  front  of  band. 


The  shrapnel  struck  the  screen  3  feet  6  inches  from  the  top 
and  3  leet  3  inches  from  the  left  edge,  and  burst  after 
passing  through.  The  number  of  hits  on  the  target  as 
follows: 

Bullets  through 432 

Bullets  imbeoded 2 

Bullets  made  mark 0 

Fragments  through 135 

Fragments  imbeoded 12 

Fragments  made  mark 14 

Total 595 

Number  of  pifxses  as  per  drawing: 

Number  of  balls 640 

Number  of  separators HO 

Case,  powder  chamber,  base,  band 4 

Total 063 

OED  96 ^9 


General  remarks. 


Gun  mounted  on  carriage  for  7- inch 
howitzer. 

Gun  tired  at  target  39  feet  wide  by  30 
feet  high  by  1  inch  thick,  placed  121.7 
yards  in  front  of  the  muzKle. 

Percussion  fuses  were  used  to  burst 
the  Hbrapnel  on  passing  through  a 
scn'en  placed  30  yards  in  front  or  the 
tariiet.  This  screen  was  (3  feet  high 
bv  8  feet  wide  by  2  inches  thick,  and 
placed  with  its  center  about  13^  feet 
above  the  ground. 

The  gnn  was  given  an  elevation  calcu- 
lated so  that  the  shrapnel  would  have 
f»ierced  the  center  of  the  target  had 
t  not  burst  on  passing  through  the 
screen.  The  eJevation  was  after- 
wards reduced  by  6  minutes. 

The  charge  was  calculated  to  give  a 
velocity  (064  feet  per  second)  at  the 
target  oq  ual  to  the  remai  ning  velocity 
at  1,000  yards,  using  a  full  chaige. 


Fired  into  a  6-ponnder  sand  butt 
through  a  4-inch  screen,  placed  6  feet 
in  front  of  butt. 


APPENDIX  9. 
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paund9),  at  Sandy  Hook  Proving  Ground,  from  July  il  to  July  29,  i^I^^— Continued. 
Frankford  Anenal  shnpnel.] 


Special  remarks  about  each  fire,  anoh  as  effect  on  pieoo, 
action  of  breech  mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scattering  of  fragments,  etc. 


76  per  cent  of  the  hits  on  tho  portion  of  the  target  2  inches 
thick,  through  hita.  The  3-iuch  plank  being  badly 
broken  up,  tne  number  of  hits  could  not  be  counted.  87 
per  cent  of  the  hits  on  the  portion  of  the  target  4  inches 
thick,  through  hits.  43|  per  cent  of  the  hits  on  the  por- 
tion of  the  target  6  incnes  thick,  through  hits.  28|  per 
cent  of  the  hits  on  the  portion  of  the  target  6  incnes 
thick,  through  hits.  8^  per  cent  of  the  hits  on  the  portion 
of  the  target  7  inches  thick,  through  hits. 

The  shrapnel  struck  the  screen  6  feet  6  inches  from  the  top 
and  8  feet  9  inches  from  the  left  edge,  and  burst  after 
passing  through.  The  number  of  nits  on  target  as 
follows : 

Bnlleto  through 471 

Bullets  imbedded 0 

Bullets  ni  ade  mark 0 

Fragments  through 109 

Fragments  imbeoded 7 

Fti^ments  made  mark 23 

Total 610 

100  per  cent  of  the  hits  on  the  portion  of  the  target  2  inches 
thick,  through  hits.  62^  per  cent  on  the  pordon  3  inches 
thick,  through  hits.  70  per  cent  on  the  portion  4  inches 
thick,  through  hits.  10  per  cent  on  the  portion  5  inches 
thick,  through  hits.  7  per  cent  on  the  portion  6  inches 
thick,  through  hits.  18  per  cent  on  the  portion  7  inches 
thick,  through  hits. 
If  umber  of  pieces  as  per  drawing  same  as  round  b. 

The  shrapnel  struck  the  screen  6  feet  fVom  the  top  and  4 
feet  firom  the  left  edge,  and  burst  after  passing  through. 
The  number  of  hits  on  target  as  follows : 

Bullets  through 301 

Bullets  imbedded 2 

Bullets  made  mark 0 

Fragments  through 201 

Fragments  imbecMed 07 

Fragments  made  mark Ill 

Total 712 

Number  of  pieces  as  per  drawing  same  as  round  2. 

100  per  cent  of  the  hits  on  the  portion  of  target  2  inches 
thick,  through  hits.  SO  per  cent  of  the  hits  on  the  por- 
tion of  target  3  inches  thick,  through  hits.  100  per  cent 
of  the  hits  on  tho  portion  of  target  4  inches  thick,  through 
hits.  0  per  cent  of  the  hits  on  the  portion  of  target  6 
inches  thick,  throngh  hits.  0  per  cent  of  the  hits  on  the 
portion  of  target  6  inches  thick,  through  hits.  11  per 
cent  of  the  hits  on  the  portion  of  target  7  inches  thick, 
throngh  hits. 

The  shrapnel  passed  throuEh  the  4-iuch  screen  and  into 
■and  butt.  Recovered  whole.  A  slight  bulge  all  the 
way  around  about  1  inch  in  front  of  Mnd,  and  marks  of 
rifling  on  bulge. 


General  remarks. 


The  elevation  was  increased  slightly 
over  the  elevation  used  with  the 
bursting  screen  00  feet  from  the 
target.  This  was  done  because  of 
tiieloss  of  velocity  of  the  flragmenta 
of  the  explosion  and  of  the  in- 
creased distance  of  the  burst  fh>m 
the  target. 

The  screen  was  placed  150  feet  in  front 
of  <he  target.  The  screen  was 9  feet 6 
inches  high  by  8  feet  wide  by  2  inches 
thick  and  placed  with  its  center  12| 
feet  above  the  ground. 


Fired  into  6-ponnder  sand  butt  throngh 
a  4-inch  screen  placed  6  feet  in  front 
of  butt. 

Firing  conducted  by  Lient.  C.  L'H 
Riigclos,  Ordnance  Deputment; 
Fraiik  Heath,  Captain  Ordnance  De- 
partment, U.  S.  A.,  Corooianding; 
Golden  L'H.  Buggies,  Lieutenant, 
Ordnance  Department,  U.  S*  A., 
assistant  proof  officer. 
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RACK  PRESS  FOR  ASSEMBLING  S,2-INCH  FIXED  AMMUNITION. 

(1  plate.) 

Pbankpord  Arsenal, 
Philadelphia^  Fa.^  May  20,  1896. 

Bib:  Pnrsaant  to  your  verbal  directions,  I  have  the  honor  to  submit 
the  following  description  of  a  rack  press  designed  and  constructed  at 
this  arsenal  for  asQ  in  assembling  3.3-inch  fixed  ammunition. 

The  following  list  shows  parts  of  press  and  their  composition : 

(Plate  1.) 


Parts. 

Material.        ^                  Parts. 

Material. 

A— Body 

1                                                                              1 

Cast-iron.         ■   fi—'Hanilln  h^ra .<t^Mk1                   1 

C— HlDged  lockiiig  ring 

D— RacK  slide 

Steel. 

H— ConnterwerghtpiiUey '  Cast  iron. 

I — Pulle  V  sannort . >4tA«l 

E—Raok  slide  head 

F— Pinion  shaft  and  pinion 
(including  nnt  and  washer). 

Ktoel. 
SteeL 

K— Counterweight 

Lead. 

BODY. 

To  support  press,  the  cast-iron  body  A  provides  a  base  14  by  17  by  2 
inches  thick,  with  four  holes  for  bolting  to  floor. 

In  the  upper  surface  of  this  base  is  the  seat  B,  for  supporting  and 
centering  head  of  cartridge  case.  It  is  slotted  to  receive  primer  safety 
guard. 

The  body  also  provides  housings  for  the  rack  slide  E  and  the  pinion 
shaft  F.  A  lug,  which  is  part  of  the  casting,  forms  half  of  the  hinged 
locking  ring  O,  which  in  connection  with  the  projectile  seat,  B,  keeps 
the  dase  centered  and  well  supported.  A  similar  lug,  without  hinged 
attachment,  and  shown  on  drawing  above  locking  ring  O,  furnishes,  in 
connection  with  recess  in  head  of  rack  slide,  means  for  centering  and 
steadying  projectile. 

UAOK  SLIDE. 

This  is  made  of  steel  and  the  rack  has  six  threads  per  inch.  The 
attached  head  E  is  recessed  to  receive  the  Frankford  Arsenal  combi- 
nation fuse.  Contact  of  head  with  projectile  takes  place  along  ogive  of 
the  latter  so  that  the  fuse  is  not  subjected  to  any  pressure.  Except 
when  it  is  forced  down  by  pressure  on  handle  bar,  the  rack  head  is 
kept  clear  of  projectile  by  the  counterweight. 
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PINION  SHAFT  AND  PINION. 

« 

The  pinion  shaft  and  pinion  are  formed  from  a  solid  piece  of  steel. 
Lateral  play  is  prevented  by  shoulder  on  shaft  and  nat  and  washer  at 
end.    The  larger  end  of  shaft  is  squared  for  attachment  of  handle  bars* 

HANDLE   BARS. 

The  handle  bars  are  made  of  steel,  forged  to  fit  squared  end  of  pinion 
shaft,  and  secured  in  pla<^  by  a  set  screw.  The  distance  from  center 
to  end  of  bar  is  20  inches. 

It  was  found  by  test  that  one  man  could  supply  the  force  necessary 
to  force  projectile  into  case. 

The  inside  diameter  of  mouth  of  case  is  about  0.01  inch  smaller  than 
diameter  of  base  of  projectile. 

The  projectile  is  forced  1.7  inches  into  the  mouth  of  the  case. 

The  cartridge  then  has  more  than  the  stiffness  deemed  necessary  for 
transportation  in  limber  chests. 

A  photograph  of  press,  showing  rack  slide  raised  after  forcing  pro- 
jectile to  its  place,  is  submitted  herewith. 
Bespectfully, 

B.  W.  Dunn, 
Lieutenantj  Ordnance  Department^  U,  S.  A. 

The  CoMMANDma  Offigeb,  Fbankfobd  Absenal,  Pa. 


FBANKFOBD  ABSENAIi, 

Philadelphia^  Pa.,  May  21j  1896. 

Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance,  United 
States  Army,  in  connection  with  3d  indorsement  on  letter  Ko.  6466 — 
Bnc.  12. 

J.  P.  Fablby, 
Lteutenani-Colonelj  Ordna/nce  Department^  Commanding. 
(6466) 


»•»■ 
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REPORT  OF  PRINCIPAL   OPERATIONS  AT  WATERVLIET  ARSENAL  FOR 

THE  FISCAL  YEAR  ENDING  JUNE  SO,  1896, 

(7  plates.) 

Watebvliet  Arsenal,  August  J24y  1896. 

Sib  :  I  have  the  honor  to  submit  herewith  my  report  of  the  principal 
operations  at  this  arsenal  during  the  fiscal  year: 

GUN  CONSTRUCTION. 

During  the  fiscal  year  work  on  gun  construction  has  progressed  as 
steadily  and  satisfactorily  as  the  condition  of  the  funds  for  finishing 
and  assembling  seacoast  guns  would  permit.  The  depleted  condition 
of  the  appropriations  for  this  purpose  compelled,  however,  the  discharge 
of  a  small  number  of  employees  in  December,  1895,  followed  by  an 
increasing  number  in  succeeding  months,  until  by  April  and  May,  1896, 
the  shop  was  running  at  but  slightly  over  one-half  of  its  full  capacity. 
Endeavoring  to  keep  the  principal  gun  lathes  in  operation  and  limiting 
the  work  to  the  operations  which  required  considerable  time  for  their 
completion,  caused  this  reduction  to  fall  most  heavily  upon  the  sections 
engaged  in  finishing  parts  of  breech  mechanism,  and  as  a  result  the 
uumbsr  of  guns  assembled,  but  retained  in  various  stages  of  completion, 
^as  much  greater  at  the  end  of  this  year  than  the  preceding. 

In  all  ten  8  inch,  nine  10-inch,  and  nine  12-inch  B.  L.  rifles  have  been 
entirely  finished  and  assembled,  and,  in  addition,  a  number  of  guns 
advanced  to  completion,  which  is  in  excess  of  the  number  unfinished  a 
year  ago,  and  equivalent  to  3.45  8-inch  guns,  4.3  10-inch  guns  and  L85 
12-inch  guns.  Including  this  work  done  with  the  number  of  guns  actu- 
ally completed  would  give  as  the  output  of  the  gun  factory  for  the  past 
fiscal  year  the  equivalent  of  13.45  8-inch  guns,  13.3  10-inch  guns,. and 
10.85  12inch  guns,  or  37.6  seacoast  g^ns  in  all,  an  amount  sUghtly  in 
excess  of  the  product  for  any  of  the  preceding  fiscal  years. 

In  addition  to  these  heavy  guns,  ten  5-inch  B.  L.  siege  rifles,  ten  7-inch 
howitzers,  and  ten  3.6-inch  mortars  have  been  finished,  and  six  7-inch 
mortars  very  nearly  completed.  Three  3.2-inch  rifles  have  beea  con- 
verted to  rapid-fire  guns  upon  the  Dashiell,  Fletcher,  and  Seabury 
systems,  respectively,  and  a  3.2-inch  Oerdom  rapid-fire  gun  has  been 
manufactured. 

A  12-inch  B.  L.  mortar  has  also  been  altered  from  the  original  breech 
mechanism  to  the  Farcott-Stockett  design,  and  a  4.7-iuch  Hotchkiss 
gun  is  in  process  of  modification  to  the  Gerdom  system. 

The  trunnion  hoop  of  one  of  the  5-inch  B.  L.  rifles  made  in  previous 
years  having  cracked  in  proof,  it  was  removed  and  a  new  trunnion  hoop 
substituted.  A  similar  operation  upon  a  second  gun  has  been  partly 
performed. 
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Six  breechblocks  with  carrier  rings  complete  for  3.2-inch  rifles  have 
been  made  to  meet  possible  repairs  or  issues,  and  also  a  large  number 
of  smaller  parts  of  breech  mechanism  for  different  guns.  Split  rings 
for  the  12-inch  cast-iron  mortars  now  in  service  were  made  and  issued, 
and  a  large  number  of  improved  locking  plates  and  locking  bolts  for 
the  seacoast  guns  which  had  been  issued  in  previous  years  or  were  still 
in  process  of  manufacture  at  this  arsenal. 

The  fabrication  of  inspecting  instruments,  jigs,  and  gauges  to  insure 
accurate  completion  of  the  work  and  interchangeabUity  of  parts  of 
breech  mechanism  has  been  carried  on  during  the  year,  and  the  equip- 
ment in  this  respect  is  now  nearly  completed.  Special  attention  is  now 
being  given  to  this  important  feature  of  the  breech  mechanism;  all 
parts  are  very  carefully  inspected  and  every  effort  made  to  obtain  the 
utmost  accuracy  in  the  finished  work,  and  as  a  result  it  has  recently  be^^n 
found  that  a  number  of  breech  mechanisms  could  be  assembled  indis- 
criminately, with  the  various  parts. 

During  the  last  month  of  the  fiscal  year  the  increased  appropriations 
that  had  theu  been  made  by  Congress  permitted  the  resumption  of 
work  to  the  full  capacity  of  the  shop,  and  it  is  now  progressing  in  an 
exceedingly  satisfactory  manner,  and  as  soon  as  some  recently  desigued 
and  additional  features  of  the  breech  mechanism  can  be  completed  and 
adapted  to  the  guns  now  here,  a  large  number  of  those  that  remained 
completed  at  the  end  of  June  can  very  soon  be  issued  to  the  Sandy 
Hook  Proving  Ground  for  test* 

OAItPENTBB,  MACHINE,  AND  PROJECTILE   SHOPS. 

A  limited  amount  of  work  has  been  performed  in  these  shops  during 
the  year,  consisting  mainly  of  that  required  in  connection  with  gun 
construction  and  with  the  repair  and  construction  work  in  progress. 

The  principal  special  items  of  work  which  have  been  performed  are 
the  manufacture  of  10  carriages  (steel)  for  3-6-inch  B.  L.  mortar;  30 
sets  of  implements  (incomplete)  for  3.6-inch  mortar,  6-incli  siege  rifle,  and 
Tinch  howitzer;  11  platforms  (complete)  for  3.6-inch  B.  L.  mortar  car- 
riages; 24  implement  chests  and  18  tool  chests  for  3.6-inch  B.  L.  mortars 
(steel);  rebanding  and  retapping  for  "C  fuses  for  3.6-inch  shell  on 
hand,  and  the  banding,  painting,  and  packing  ready  for  issue  of  983 
8, 10,  and  12  inch  A.  P.  shot,  and  717  D.  P.  shell. 

BUILDINGS,  PLANT,  AND  OTHER  CONSTRUCTION  WORK  SINCE  MY  LAST 

REPORT. 

GUN  FACTORY. 

The  equipment  of  the  south  wing  for  the  manufacture  of  16-inch 
guns  will  be  finished  before  the  expiration  of  the  present  calendar  year, 
all  of  the  machinery  having  now  been  delivered  and  erected.  The  com- 
pletion of  the  rilling  machine,  the  jacket  lathe,  and  of  three  hoop  lathes, 
forming  part  of  the  16-inch  gun  plant,  was  mentioned  in  my  last  annual 
report.  Since  that  time  the  threading  and  slotting  machine  for  breech 
screws  -of  16-inch  guns  has  been  erected  and  completed ;  its  former 
screws  and  nuts  have  been  delivered,  but  will  not  be  threaded  until  the 
Department  decides  in  regard  to  the  exact  pitch  they  are  to  have. 

All  of  the  16-inch  gun  lathes  contracted  for  on  January  25,  1894^ 
have  been  delivered  and  put  in  place  by  the  contractors.  Three  of 
these  gun  lathes  have  been  belted  up  and  their  back-rest  bearings  and 
boring-bar- rest  bearings  are  now  being  finished,  bored,  and  turned  in 
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place.  Work  on  the  shafting  and  belting  for  these  lathes  is  nearing 
completion.  Throughout  this  plant  the  necessary  number  of  Motion 
dutches  has  been  provided,  so  that  the  whole  or  any  part  of  it  may  be 
thrown  out  of  connection  as  desired. 

The  interior  cylinder  of  the  jacket-heating  furnace  has  recently  been 
replaced  by  a  new  one,  the  old  cylinder  having  been  partly  destroyed 
by  the  action  of  the  heat  after  being  subjected  to  a  continuous  and 
sometimes  forced  service  of  about  five  years.  The  necessary  extension 
of  the  hoop  furnace,  to  which  I  referred  in  my  last  annual  report,  has 
also  been  completed. 

Complying  with  recent  instructions  from  your  office,  I  have  submitted 
plans  and  a  description  of  a  heating  furnace  for  shrinkage  purposes 
which  is  to  be  operated  by  means  of  oil  gas.  This  furnace,  if  its  con- 
struction is  authorized,  can  best  be  located  in  the  southeast  corner  of 
the  shrinkage  pit,  directly  opposite  the  present  jacket  furnace. 

It  will  be  seen  from  the  accompanying  drawings  (Pis.  I  and  II)  and 
from  the  description  contained  in  the  inclosed  report  that  this  proposed 
furnace  will  be  of  such  proportions  as  to  admit  of  heating  and  handling 
the  largest  forgings  for  16-inch  guus  in  the  simplest  manner  as  well  as 
those  for  smaUer  calibers.  The  drawings  indi(;ate  also  the  proposed 
location  of  oil  tank  and  gas  producer. 

This  furnace  promises  good  results,  and  its  construction  should  be 
begun  at  an  early  day.  The  existing  coal  furnaces  should  also  be 
maintained  for  use  during  any  possible  repairs  to  the  proposed  oil  fur- 
nace, or  to  supplement  the  latter  whenever  a  large  number  of  shrink- 
ages are  in  progress. 

The  extension  of  the  boring  bars  of  six  hoop  lathes  in  the  south  wing 
for  the  boring  of  hoops  of  12inch  guns,  model  1888  M  II,  was  completed 
some  time  ago.  The  new  skeleton  reamer  heads  referred  to  in  my  last 
annual  report  are  a  complete  success,  and  a  number  of  them  are  now  in 
use;  but  on  account  of  the  attention  which  had  to  be  given  to  the  out- 
put during  the  past  year  the  contemplated  trial  of  metallic  packings 
in  place  of  wood  packings  had  to  be  postponed.  All  important  gauges 
and  templets  required  to  secure  uniformly  good  operation  of  the  breech 
mechanism  of  different  guns  and  the  interchangeability  of  such  parts 
as  are  subject  to  wear  or  injury  have  been  completed,  and  some  of  those 
of  lesser  importance  are  in  the  process  of  manufacture. 

In  my  last  annual  report  I  caUed  attention  to  the  fact  that  it  may 
become  necessary  soon  to  replace  some  of  the  smaller  lathes  in  the  north 
wing.  The  same  remark  applies  also  to  some  of  the  lathes  in  the  small 
gun  shop.  Some  of  the  latter  have  seen  many  years  of  hard  service, 
and  the  wear  on  these  machines  increases  the  cost  of  the  very  accurate 
work  which  has  to  be  done  in  them.  To  replace  such  inexpensive  tools 
at  the  proper  time  seems  in  the  interest  of  economy. 

WATEB-POWER  PLANT — ELECTRIC  LIGHT  AND  POWER  PLANT. 

The  new  water-power  plant  described  in  my  last  annual  rex)ort  was 
finished  last  autumn,  and  has  since  been  in  successful  operation.  The 
general  features  of  this  plant,  which  is  consolidated  with  the  electric 
light  and  power  station  in  the  shops  below  the  Eri^  Canal,  are  shown  in 
the  accompanying  photographs  (Pis.  Ill  and  IV),  the  former  showing 
the  principal  features  of  the  plant,  including  the  electrical  part, located 
on  the  main  floor  of  the  machine  shop,  and  the  latter  the  turbines, 
water-service  pumps,  and  accessories,  which  are  situated  in  the  base- 
ment. 
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It  became  necessary  to  operate  this  i>ower  plant  during  the  greater 
part  of  last  winter  from  the  gun  shop  by  means  of  electricity,  in  order 
to  run  the  lower  shops  and  the  water-supply  pump,  as  the  water  was 
withdrawn  from  the  Erie  Canal  for  a  considerable  time  by  the  State 
authorities  for  the  purpose  of  surveys  and  repairs.  U  nder  such  circum- 
stances it  is  more  economical  to  run  the  lower  shops  and  the  pumping 
station  electrically  from  the  gun  shop  than  to  operate  the  existing 
independent  steam-power  plant  for  this  purx^ose. 

Freshets  which  occurred  on  two  different  occasions  during  the  past 
winter  caused  backwater  to  rise  several  feet  above  the  basement  floor 
on  which  the  turbines  are  located.  This  caused  a  complete  stoppage 
of  the  water  power  for  about  a  week  in  each  case,  during  which  time 
the  lower  shops  were  run  entirely  by  electricity  from  the  gun  shop. 
These  incidents  illustrate  plainly  the  importance  of  the  provisions,  made 
originally  in  installing  the  electric  light  and  power  plant,  for  running 
one  of  the  generators  in  the  lower  station  as  a  motor,  with  current  sup- 
plied from  the  station  in  the  gun  shop. 

The  motor  capacity  of  this  generator  is  about  55  horsepower.  The 
requirements  were,  however,  on  several  occasions  considerably  in  excess 
of  this,  especially  on  account  of  an  increased  demand  for  water  sup- 
ply resulting  in  a  heating  of  certain  parts  of  the  electric  plant,  not  to 
a  dangerous  degree,  but  sufficient  to  induce  me,  for  the  sake  of  safety 
and  economy,  to  make  the  necessary  arrangements  whereby  the  second 
generator  in  the  lower  station  can  also  be  operated  as  a  motor  simul- 
taneously with  the  other  machine. 

The  electric  light  and  power  plant  has  had  another  year's  trial  since 
my  last  report,  with  very  gratifying  results,  which  can  best  be  ex- 
pressed by  saying  that  since  its  establishment  the  only  repairs  made 
consisted  in  smoothing  off  some  of  the  commutators. 

The  present  inclosure  of  the  power  plant  consists  of  a  light  frame- 
work, whose  lower  portion  is  covered  with  wire  netting.  A  permanent 
inclosure,  in  the  form  of  a  framed  partition,  with  glazed  sashes  in  the 
upper  portion,  is  much  needed,  because  the  electric  machinery  of  the 
power  plant  should  be  kept  free  from  dust,  which  is  not  possible  at 
present.  Furthermore,  a  permanent  inclosure  is  necessary  to  permit 
of  maintaining  a  suitable  temperature  in  the  station  for  the  operator 
of  the  lighting  plant  during  winter  nights,  without  keeping  the  tem- 
perature of  the  whole  shop  up  to  that  degree  during  the  night.  For 
this  reason  the  turbines  and  pumps  in  the  basement  will  have  to  be 
similarly  inclosed  and  separated  from  the  remainder  of  the  basement. 

The  estimated  cost  of  this  work  will  be  about  $(iOO. 

WATER  SUPPLY. 

The  new  water  tower,  with  its  equipment  and  the  necessary  connec- 
tions, has  been  completed  to  the  extent  of  the  appropriations,  and  has 
been  in  operation  for  several  mouths.  An  independent  and  satisfactory 
supply  of  water  for  the  operation  of  the  shops,  and  to  a  certain  extent 
for  fire  protection,  has  been  thus  established,  but  to  solve  the  problem 
completely  it  will  be  necessary  to  create  a  subdivision  of  the  existing 
water-service  system,* as  stated  in  my  last  annual  report,  so  as  to  supply 
quarters,  offices,  etc.,  with  pure  water  fit  for  drinking  purposes.  This 
can  be  accomplished  by  supplementing  the  system  of  distributing  pipes 
on  the  post  with  a  5-iuch  main  and  by  procuring  a  new  tank  forithe 
water  tower,  to  contain  doubly  filtered  water  for  domestic  purposes. 

Considering  the  water  supply  of  the  post  further,  especially  in  con- 
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nection  with  an  efficient  syst'em  for  fire  protection,  I  believe  that  a 
great  deal  coald  be  accomplished  in  this  direction  if  the  5-inch  force 
main  between  the  pumping  station  and  the  water  tower  were  connected 
with  the  6-inch  distributing  main.  This  pipe  is  located  north  and  east 
of  the  lower  shops;  it  has  a  connection  with  the  city  main  near  the 
main  gate  and  with  the  S-inch  distributing  main  of  the  post  near  the 
north  bridge  leading  to  the  officers'  quarters,  the  stables,  gun  shops, 
and  finally  to  the  water  tower.  If  this  connection  were  made,  it  would 
present  two  advantages :  First,  in  the  event  of  an  accident  or  repair  to 
the  5-inch  force  main,  the  post  could  be  supplied  without  the  loss  of 
time  by  means  of  the  0  and  8  inch  distributing  mains;  second,  in  case 
of  fire,  all  of  the  force  pumps,  whose  capacity  is  more  than  double 
that  of  the  5-inch  force  main,  could  be  operated  simultaneously,  and 
water  could  be  forced  through  both  force  and  distribution  mains  simul- 
taneously. The  importance  of  this  feature  is  so  obvious  that  it  is 
earnestly  recommended  the  proposed  connection  be  made  at  an  early 
day.    Present  appropriations  will  be  sufficient  for  this  purx)o8e. 

FIKR  PROTECTION. 

The  proposed  system  for  fire  protection  has  been  inaugurated  during 
the  present  fiscal  year,  but  the  sum  appropriated  was  only  sufficient  to 
procure  a  few  of  the  most  needed  appliances. 

A  No.  1  American  steam  fire  engine  was  procured  from  the  American 
Steam  Fire  Engine  Company,  of  Seneca  Falls,  N.  Y.,  for  the  sum  of 
$4,200. 

Two  hose  carts,  each  capable  of  carrying  600  feetof  2^-inch  fire  hose, 
were  also  furnished  by  the  above  company  for  the  sum  of  $200. 

One  thousand  two  hundred  feet  of  2i-inch  cotton  fire  hose  were  fur- 
nished by  Wendell  &  McDuffie  for  the  sum  of  $864. 

The  balance  of  the  appropriation  of  $6,000  was  expended  for  the 
installation  of  an  electric  fire-alarm  system.  This  consists  mainly  of 
two  stations  equipped  with  alarm  bells  and  annunciators  and  10  fire- 
alarm  boxes  judiciously  distributed  among  the  buildings  on  the  post. 
One  of  the  stations  is  in  the  guardhouse  and  the  other  in  the  stable 
building.  The  latter  contains  the  fire  engine,  hose  carts,  etc.  The 
two  stations  are  about  1,200  feet  apart,  and  they  are  so  connected 
electrically  that  the  alarm  bells  and  annunciators  function  simulta- 
neously in  both.  The  accompanying  inclosure  (PI.  VI)  shows  the  loca- 
tion of  the  ten  fire-alarm  boxes  and  the  two  stations. 

With  the  additional  appropriation  of  $5,919.75  (this  being  the  differ- 
ence between  the  estimate  submitted  to  Congress  and  the  first  install- 
ment of  the  appropriation  made  at  the  last  session  of  Congress)  it  is 
expected  to  complete  the  arrangements  for  fire  protection  by  procuring 
a  ladder  truck,  stationary  hose  racks  in  the  shops,  stationary  ladders 
for  access  to  the  roofs  of  the  gun  shops,  an  extension  of  the  distribution 
main  around  the  south  wing  of  the  gun  shop,  and  an  increased  number 
of  hydrants.  The  present  quantity  of  fire  hose  wUI  have  to  be  further 
augmented. 

COAL  STORAGE  BINS,  AND  ARRANGEBiENTS  FOR  THE  HANDLING  OF 

COAL. 

The  coal  storage  bins  erected  during  the  past  year  are  located  directly 
west  of  the  boiler  house  of  the  gun  shop;  their  construction,  and  that 
of  the  trestles  and  embankments,  forming  the  approaches,  is  shown  in 
the  accompanying  plates  (YII,  VIII,  and  IX). 
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The  foundation  of  the  coal  bins  is  made  of  concrete,  the  snperstmc- 
ture  is  a  combined  construction  of  iron  and  wood;  the  framework  and 
the  supports  of  the  railway  tracks  are  made  of  I-beams  and  the  brac- 
ing is  of  angle  iron.  This  insures  great  rigidity  and  endurance,  and 
reduces  the  cost  for  maintenance  to  a  minimum.  The  top  of  the  stor- 
age bins  is  boarded  in  to  keep  the  snow  out,  and  suitable  trapdoors 
are  provided  to  unload  coal  from  dump  cars  as  well  as  by  hand  from 
ordinary  coal  cars.  In  the  center  of  the  structure  and  beneath  the 
sloping  floor  of  the  coal  bins  is  a  passage,  through  which  a  narrow- 
gauge  spur  passes  and  leads  into  the  boiler  house.  Two  iron  charging 
cars,  capacity  1  ton,  are  provided  for  handling  coal  and  ashes.  A  num- 
ber of  iron  gates  are  arranged  on  either  side  of  the  central  passage  for 
filling  the  charging  cars.  They  are  pushed  into  the  boiler  house  by 
hand  and  are  run  first  on  a  siding  which  contains  a  2-ton  Fairbanks 
platform  scale,  for  weighing  the  coal.  Subsequently,  the  car  is  put  on 
the  track  running  parallel  to  the  boiler  fronts.  The  side  of  the  car 
box  facing  the  furnaces  swings  on  hinges,  and  when  lowered  permits 
the  shoveling  of  coal  from  the  car  direct  into  the  furnaces.  The  charg- 
ing cars  are  also  used  for  the  removal  of  ashes  from  the  boiler  house. 

The  coal  storage  capacity  of  the  gun  factory  is  about  3,000  tons,  viz, 
1,500  tons  in  coal  storage  bins  and  1,500  tons  between  and  beneath  the 
trestles. 

SEA  WALL   ON  THE  HUDSON  BIVEE. 

I  have  the  honor  to  again  call  your  attention  to  the  necessity  of 
extensive  repairs  to  the  masonry  of  the  sea  wall  on  the  Hudson  Eiver 
and  the  culvert  at  the  north  end  of  the  arsenal  grounds.  I  reported  a 
year  ago  that  this  masonry  was  in  bad  condition,  and  the  freshets  of 
last  winter  have  caused  further  injury.  The  amount  asked  for  in  my 
annual  estimate  to  make  the  necessary  repairs  is  urgently  needed. 

Isaac  Arnold, 
Major  J  Ordnance  Department,  U.  8.  -4..,  Commanding. 

The  Chief  of  Obdnancb,  United  States  Army, 

Washington^  D.  0. 
(10104— Enc.  12) 
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DESCRIPTION  OF  OIL-GAS  FUBNACE,  BY  A.   VWTOBIN,  CONSTRUCTING 

ENGINEER. 

(2  plates.) 

Watebvliet  Arsenal, 

WatervUetj  N.  Y.,  June  ^,  1896. 

SiB:  In  compliance  with  your  instmctions  I  have  the  honor  to  sub- 
mit herewith  designs  for  and  an  estimate  of  the  cost  of  a  ftumace  for 
shrinkage  purposes  to  be  operated  by  means  of  oil  fiiel. 

Before  entering  into  a  description  of  this  furnace,  I  wish  to  make  a 
brief  statement  concerning  the  use  of  oil  as  combustible  for  ftirnaces, 
which  is  based  on  my  observations  during  the  past  years  as  well  as  on 
a  recent  careful  study  of  the  systems  and  appliances  foi  the  combus- 
tion of  oil  fuel  in  commercial  use. 

Tlie  old  method  of  the  injection  of  oil  into  heating  furnaces  by  means 
of  mere  burners  did  not  meet  with  practical  success  on  account  of  the 
difficulty  of  obtaining  a  uniform  temperature.  The  jet  thrown  into  the 
furnace  consists  in  this  case  of  a  mixture  of  oil,  oil  gas,  and  air  or 
steam.  The  intensity  of  the  flame  produced  in  this  manner  will  destroy 
all  metal  parts  which  come  in  immediate  contact  with  it  in  a  short  time. 
The  burners  as  well  as  such  parts  of  the  furnace  which  are  in  reach  of 
the  flames  are  soon  covered  with  a  greasy  residue  from  which  numerous 
troubles  arise. 

It  is  not  possible  to  obtain  a  uniformly  diffused  heat  in  a  large  fur- 
nace especially  by  this  method,  inasmuch  as  the  conversion  of  the  oil 
into  gas  (preceding  combustion)  is  confined  to  the  locality  of  the  jet, 
producing  a  flame  of  considerable  local  intensity. 

The  direct  injection  of  oil  is  therefore  not  suitable  for  the  purpose  in 
question. 

There  are  three  different  devices  for  the  injection  of  oil  into  furnaces, 
which  I  found  in  commercial  use.  They  are  illustrated  in  the  accom- 
panying circulars,  marked  A,  B,  and  G,  and  are  (1)  the  Bradley  gas 
generator,  (2)  the  improved  duplex  system,  and  (3)  the  aerated  fuel 
process. 

The  first  system  is  represented  by  the  burner  only,  without  showing 
oil  tank,  pumps,  blower,  etc.  The  burner  is  what  may  be  termed  a 
steam  injector.  The  inventor's  statements  were  not  clear  enough  to 
impress  me  with  confidence.  It  will  be  seen  from  the  illustration  that 
oil  and  steam  are  separately  supplied  to  the  burner  under  pressure, 
while  the  air  is  admitted  through  a  central  passage  under  atmospheric 
pressure.  The  burners  or  machines,  as  the  inventor  terms  them,  must 
be  arranged  in  such  a  manner  in  the  furnace  that  they  can  be  heated 
rcMl  by  the  deflected  flame,  in  order  to  convert  the  oil  into  gas  in  the 

141 


142  APPENDIX   12. 

fixing  chamber  before  its  ejection,  and  a  jet  of  steam  is  used  to  produce 
the  necessary  intensity  of  the  flame.  But  steam  is  not  a  combustible 
and  its  decomposition  is  rather  costly.  Satisfactory  results  are  only 
obtainable  by  a  perfect  mixture  of  gas  and  air  in  the  proper  proportions 
and  under  well  regulated  pressures,  and  the  spraying  by  steam  is 
entirely  impracticable  for  a  shrinkage  furnace. 

In  this  respect  the  other  two  processes  mentioned  are  certainly  a  great 
deal  better  than  the  steam  Injector.  Properly  adjusted  to  forge  fires 
and  some  other  furnaces  in  which  an  intense  heat  is  used  without  regard 
to  nice  regulations,  this  aerated  fuel  is  used  to  advantage,  but  there  is 
no  instance  within  my  knowledge  where  this  plan  has  been  successfully 
applied  for  work  requiring  a  moderate,  even,  constant  and  well  regu- 
lated temperature,  under  easy  and  perfect  control. 

Gas  is  the  only  fuel  by  means  of  which  this  can  be  accomplished, 
because  the  injection  can  be  regulated  to  a  nicety.  The  focus  of  the 
flame,  its  length,  and  intensity  or  mildness  depend  upon  controllable 
pressure  of  wide  range  whose  minimum  should  be  only  slightly  above 
no  pressure,  to  be  able  to  obtain  moderate  temperatures  also.  Only  in 
this  case  can  the  temperature  be  steadily  maintained,  and  instantly 
increased  or  decreased,  according  to  the  will  of  the  operator. 

I  have  never  succeeded  to  obtain  knowledge  of  a  means  of  using  petro- 
leum, either  crude  or  refined,  which  would  give  approximately  as  good 
results  as  gas.  The  reason  for  this  is  that  oil  and  air  can  not  be  fed  in 
the  exactly  proper  proportions  to  the  burner,  such  as  will  result  iu 
immediate  perfect  combustion  at  the  point  where  it  enters  the  fiimace. 

Of  the  two  methods  employed  to  spray  oil  into  the  furnace — one  by 
force  of  steam,  the  other  by  compressed  air — the  latter  is  undoubtedly, 
and  for  obvious  reasons,  the  better  method,  but  it  suffers  from  one  rad- 
ical defect.  The  proportions  of  oil  and  air  can  not  be  varied  with  suffi- 
cient accuracy  to  produce  and  maintain  different  temperatures  at  will; 
in  fact,  the  aerated  fuel,  as  it  is  called,  requires  that  the  burner  or 
burners  applied  in  heating  a  given  space  be  accurately  adjusted  so  as 
to  produce  within  that  space  a  given  temperature,  and  the  relative  pro- 
portions of  oil  and  air  injected  can  not  be  materially  varied,  so  as  to 
increase  or  diminish  the  heat. 

The  usual  pressure  under  which  such  burners  spray  and  inject  the 
oil  is  about  16  pounds  to  the  square  inch.  This  pressure  is  necessary 
to  produce  a  sufficiently  fine  spray,  and  thus  produce  a  momentary  mix- 
ture of  oil  spray  and  air  of  proper  proportions  for  instantaneous  and 
approximately  perfect  combustion. 

When  the  heat  thus  generated  has  reached  its  maximum  degree  of 
intensity  and  it  is  desired  to  reduce  the  temperature  below  such  maxi- 
mum, the  only  practical  means  would  be  the  checking  of  the  pressure 
and  its  reduction  below  a  point  where  it  will  properly  atomize  the  oil. 
These  observations  derived  from  the  practical  experience  with  this 
process  led  to  the  conviction  that  the  oil  must  first  be  converted  into  a 
gas  which  could  instantly  combine,  mix,  and  become  one  body  with  the 
air  blast. 

Gas  and  air  can  be  easily  mixed  in  definite  proportions,  governed  by 
two  valves,  and  it  is  only  a  question  of  proper  burners  and  proper  pres- 
sure on  both  to  produce  heat  wliich  can  be  controlled  with  absolute 
accuracy,  by  varying  the  supply  of  both  always  in  proper  and  definite 
proportions.  This  can  be  perfectly  and  satisfactorily  accomplished  by 
means  of  the  system  and  apparatus  of  the  American  Gas  Furnace  Com- 
pany, a  descriptive  catalogue,  marked  D,  of  which  is  herewith  submitted. 

Their  oil-gas  machine  converts  the  cheapest  grade  of  refined  petro- 
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lenm  into  a  fixed  gas.  The  catalogue  explains  the  principles  axK>n 
which  the  gas  is  made  and  the  general  features  of  the  apparatus.  It 
contains,  also,  on  page  33,  a  rei>ort  which  was  published  in  the  Journal 
of  the  Franklin  Institute  of  November,  1894.  As  to  the  safety  of  the 
apparatus,  I  call  attention  to  a  testimony,  on  page  16,  of  Dr.  Henry 
Morton,  president  of  the  Stevens  Institute  of  Technology.  It  appears 
that  this  apparatus  has  found  favor  not  only  in  this  country  but  in 
Europe  also,  and  I  was  informed  that  it  was  in  use  to  a  great  extent  at 
the  Woolwich  Arsenal. 

There  is  little  doubt  in  my  mind  of  accomplishing  by  means  of  this 
process  the  work  required.  It  is  on  a  larger  scale  than  has  ever  been 
done  before,  and  while  the  details  of  the  construction  must  be  well 
thought  out  on  this  account,  I  am  confident  of  a  successful  solution  of 
the  problem  as  submitted. 

The  general  features  of  the  operation  of  this  system  are  as  follows: 

1.  The  making  of  gas  from  naphtha  as  described  in  the  inclosed  cata- 
logue of  the  American  Gas  Furnace  Company. 

2.  The  delivery  of  that  gas  under  a  pressure  of  about  1  pound  per 
square  inch  to  each  of  the  burners  indicated  in  the  drawing,  each 
burner  being  under  separate  control  by  means  of  a  valve. 

3.  The  delivery  of  air  under  exactly  the  same  pressure  (1  x>ound  per 
square  inch)  to  the  same  burners. 

4.  The  even  pressure  of  both  the  gas  and  air  permits  the  checking 
of  the  combustion,  after  the  furnace  becomes  heated  to  the  proper 
degree,  so  as  to  maintain  the  desired  temperature. 

1  wish  to  state  finally  that  naphtha  gas  is  a  pure  hydrocarbon,  con- 
taining no  sulphur.  By  turning  on  a  slight  surplus  of  gas  over  and 
above  what  is  necessary  for  combustion  with  a  certain  quantity  of  air, 
the  whole  famace  contains  a  nonoxidizing  atmosphere,  because  no  air 
enters  the  furnace  which  is  not  surcharged  with  carbon.  I  wish  to  call 
attention  to  the  fact  also  that  this  gas  is  regularly  used  for  illuminating 
purposes. 

The  proposed  shrinkage  ftimace,  with  its  necessary  a^uncts,  is  shown 
in  the  accompanying  tracings  (Pis.  I  and  II). 

PI.  I  shows  the  location  of  the  oil- storage  tank  A,  the  oil-gas  appara- 
tus B,  and  the  gas  furnace  G. 

The  capacity  of  the  oil-storage  tank  is  about  8,000  gallons.  This  is 
slightly  more  than  the  capacity  of  an  oil-tank  car  (which  is  6,000  gal- 
lons), which  surplus  capacity  is  necessary,  for  obvious  reasons. 

Estimating  a  maximum  hourly  consumption  of  3,000  cubic  feet  of 
illuminating  gas  per  hour,  which  will  be  supplied  by  15  gallons  of  76° 
naphtha,  the  capacity  of  the  oil-storage  tank  will  be  sufficient  for  about 
6  weeks,  working  the  furnace  10  hours  each  day. 

The  oil-gas  machine  will  cover  a  floor  space  about  as  indicated, 
beneath  a  stairway. 

It  will  be  best  to  erect  the  gas  furnace  where  indicated,  so  as  not  to 
disturb  the  present  heating  furnaces  until  the  new  furnace  is  in  suc- 
cessful operation. 

The  general  construction  of  the  furnace  proper  is  shown  in  PI.  II. 

In  order  to  give  the  furnace  sufficient  depth  for  16-inch  jackets  of 
model  1892,  that  part  of  the  shrinkage  pit  which  is  to  contain  the  fur- 
nace must  be  excavated  for  a  depth  of  20  feet.  This  will  bring  the  top 
of  the  furnace  within  5  feet  of  the  floor  line  of  the  shop,  and  wUI  insure 
ample  hoisting  capacity  of  all  traveling  cranes. 

The  body  of  the  furnace  consists  of  a  cylinder  of  sheet  steel  (|-inch 
or  f-inch  thick)  of  8  leet  diameter  and  35  feet  length.    The  Aimace 
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body  is  made  in  two  sections,  for  greater  convenience.  The  whole  fur- 
nace needs  to  be  used  only  for  16-inch  jackets,  while  tor  all  other  parts 
of  16-inch  guns,  and  for  all  parts  of  smaller  calibers,  either  of  the  two 
sections  D  or  E  (fig.  3)  can  be  used.  Section  E  alone  can  be  used  by 
removing  section  D  and  using  the  cover  F  on  top  of  the  lower  section. 
If  section  D  is  to  be  used,  a  diaphragm,  G,  is  inserted  between  the  two 
sections. 

This  arrangement  will  be  found  to  be  very  convenient  as  regards 
the  various  lengths  of  forgiugs  to  be  heated,  local  repairs  of  the  fur- 
nace, and  economy.  It  would  be  a  great  waste  of  fuel  to  heat  the 
whole  furnace  for  a  comparatively  short  forging. 

The  main  conduits  for  gas  and  air  (H  and  I)  connect  the  apparatus 
B  with  the  burners  O  by  means  of  the  vertical  distribution  mains  £[, 
L.  The  latter  are  coupled  at  N  for  convenience,  in  case  the  lower  sec- 
tion of  the  furnace  E  is  to  be  used,  which,  however,  may  rarely  be  neces- 
sary, as  the  upper  section  can  be  easily  extended  a  few  feet,  by  means 
of  a  cast-iron  cap,  for  forgiugs  up  to  18  feet  in  length. 

Each  burner  is  uoder  separate  control  by  means  of  valves  M,  and 
each  vertical  distribution  main  is  separately  controlled  by  means  of 
valves  P  in  case  it  should  be  desired  to  obtain  a  higher  degree  of  heat 
in  one  vertical  plane  than  in  the  other. 

The  combustion  of  naphtha  gas  is  nearly  perfect,  but  in  order  to  carry 
off  whatever  products  of  combustion  there  may  be,  also  to  initiate  cir- 
culation, or  flow,  the  cover  F  has  a  hole  in  its  center  which  can  he 
closed  when  desired,  and  the  base  S  as  well  as  the  diaphragm  G  are 
provided  with  orifices  T  for  the  same  purpose.  The  latter  can  be  con- 
nected with  the  chimney  by  means  of  a  pipe,  U. 

The  furnace  can  be  made  water-tight  without  diflSculty. 

The  insertion  of  the  burners  tangentially  was  to  create  a  rotary 
motion  of  the  flame  around  the  part  to  be  heated,  but  without  contact 
with  it.  It  may  not  be  necessary  to  surround  the  forging  by  means  of 
a  screen  of  boiler  plate. 

The  burners  are  spirally  arranged,  and  their  number  may  i>ossibly 
exce^  the  requirements,  which  may  be  considered  as  a  safeguard. 

An  estimate  of  the  proposed  plant  is  herewith  submitted. 
Very  respectfully,  your  obedient  servant, 

Anthony  Yictobin, 
Constructing  Engineer. 
The  OOMIVtANDING  Officbe. 


Estimated  cost  of  the  oonstmction  of  an  oiUgas  furnace  plant  for  shrinkage  purposes. 

Excavations  for  famace  in  shrinkage  pit,  80  cubic  yards,  at  $6 $480 

Excavations  for  oil  tank,  60  cubic  yards,  at  $2 120 

Masonry  protection  over  oil  tank 180 

Main  body  (cylinder)  of  furnace  in  place,  17,000  ponnds,  at  5  cents 850 

Iron  castings  of  furnace  in  place,  25,000  pounds,  at  3.4  cents 850 

Furnace  lining 450 

Oil-ga«  machine  to  furnish  5,000  cubic  feet  of  gas  per  hour 3, 500 

Pressure  blower  for  air  blast 420 

Oil-storage  tank,  capacity  8,000  gallons 400 

Fifty  gas  blast  burners,  at  $6  (in  place) 300 

Piping,  valves,  etc 250 

7,800 
A.dd  10  percent  for  contingencies 780 

Total 8,580 

C10104) 
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ANNUAL  REPORT  OF  THE  PRINCIPAL  OPERATIONS  AT  THE  WATER- 
TOWN  ARSENAL, 

Watbbtown  Absbnal,,  August  25. 1896. 

The  principal  operations  at  the  Watertown  Arsenal  daring  the  fiscal 
year  ending  Jane  30, 1896,  have  been  as  follows:  In  the  enlargement 
and  improvement  of  the  gnn-carriage.  plant,  the  fabrication  of  gan 
carriages,  shot,  shell,  implements,  and  equipments  for  seacoast  foitifi- 
cations,  and  for  siege  and  field  operations,  the  Improvement  and  care 
of  buildings,  grounds,  etc.,  and  the  operation  of  the  testing  department. 

The  following  machine  tools  have  been  parchased,  set  np,  and  run 
daring  the  year : 

MACHINES,   ETC.,   PAID  FOB  DURING  THE  FISCAL  YEAR  1896. 

1  20-gTO88-ton  traveling  crane $5,248 

1  open-side  extension  planer,  11  by  8  by  24  feet 11,965 

1  radial  drilling  machine 2,495 

1  15-inch  shaper 270 

1  20-inch  npright  drill 69 

2  32-inch  lathes,  triple  geared 1, 980 

1  2-inch  bolt  header  with  dies 2,714 

7  forges  with  stacks  complete 665 

It  wa«  supposed  when  I  made  my  last  annual  report  that  by  the  pur- 
chase of  the  foregoing  machine  tools  our  plant  would,  for  some  time  at 
least,  be  completed,  but  the  gun-carriage  problem  is  a  difficult  and  pro- 
gressive one,  probably  the  most  perplexing  one  the  Department  has  to 
deal  with.  Since  my  last  report  a  disappearing  carriage  for  the  12inch 
rifle  has  been  designed,  and  the  duty  of  making  this  type  carriage  and 
several  additional  ones  has  been  devolved  upon  this  arsenal.  It  has 
been  found  advisable,  therefore,  to  purchase  a  larger  planer  than  any 
heretofore  contemplated,  and  a  contract  has  been  awarded  for  a  12  by 
10  by  25  foot  iron  planer.  This  can  only  find  place  in  the  erecting  shop, 
as  the  other  shops  are  too  narrow  for  it.  Indeed  the  shops  are  too  nar- 
row for  our  ordinary  work,  but  being  adapted  from  old  shops,  all  the 
width  possible  has  been  obtained. 

Before  the  work  of  gun-carriage  construction  had  gotten  ftilly  under 
way,  and  experience  had  determined  the  relative  amount  of  work 
required  from  each  of  the  shops  to  keep  the  others  and  the  establish- 
ment as  a  whole  fiilly  occupied,  it  was  impossible  to  fix  the  quantity 
required  of  some  of  them,  and  we  find  that  the  foundry  has  not  the 
capacity  required  of  it.  It  should  be  enlarged  if  this  arsenal  is  to  be 
depended  upon  in  an  emergency. 

Congress  having  appropriated  the  money  for  an  additional  boiler 
plant  and  an  additional  engine,  plans  have  been  adopted  for  taking  out 
the  four  50-horsepower  boilers  and  replacing  them  by  a  battery  of  three 
boilers,  6  feet  diameter  by  17  feet  long  each,  giving  approximately  400 
horsepower.  This  will  be  ample  to  run  all  of  the  engines,  supply  the 
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steam  heating  arraDgements,  and  ran  a  75-liorsex>ower  dynamo.  The 
large  cranes  in  the  erecting  shop,  now  operated  by  hand  power,  were 
intended  for  electric  power,  and  it  is  contemplated  to  so  equip  one  of 
them  as  soon  as  the  electric  plant  can  be  installed. 

Experience  has  shown  that  the  open  blacksmith  shop  is  a  bad  place 
for  the  blower  and  its  belts,  and  it  is  proposed  to  remove  it  to  the  cellar 
of  the  machine  shop,  where  it  will  not  accumulate  dirt  and  where  the 
belts  will  not  be  so  quickly  destroyed.  A  small  engine  of  about  15 
horsepower  will  be  all  the  power  then  required  for  the  blacksmith  shop, 
to  run  the  shears  and  bolt  machine,  and  these  will  only  run  at  intervals, 
not  amounting  to  a  month  in  a  whole  year.  This  will  enable  us  to  dis- 
pense with  the  wire-rope  transmission,  which  now  consumes  in  the 
neighborhood  of  75  horsepower.  It  will  only  take  about  28  horsepower 
to  run  the  blower  in  the  cellar.  Thus  we  will  effect  a  saving  during 
11  months  of  the  year  of  35  or  more  horsepower. 

The  following  list  shows  the  extent  and  range  of  the  work  at  this 
arsenal  during  the  fiscal  year:  . 

STATEMENT  OF  MANUFACTURES. 

Barbette  carriages,  F.  P.  hydraulic  cylinders,  15-incli  S.  B.  gnn 6 

Barbette  carriages  for  10-inch  B.  L.  rifle 4 

Barbette  carriage  for  12- inch  B.  L.  rifle 1 

Disappearing  carriages  for  8-inch  B.  .L.  rifle 5 

Disappearing  carriage  for  10-inch  B.  L.  rifle 1 

Gun-lift  carriages  for  12-inch  B.  L.  rifle 2 

Implements,  etc. 

Elevating  bars  for  15-inch  barbette  carriage 6 

Gunners'  sleeves,  pairs , 7 

Maneuvering  handspikes  for  15-inch  barbette  carriage 12 

Pinch  bars  for  15-inch  barbette  carriage 6 

Muzzle  covers  and  straps  for  8-inch  converted  rifle 6 

l*a8s  boxes  for  8-inch  converted  rifle 4 

Pinch  bars,  steel,  for  12-iuch  spring-return  mortar  carriage 160 

Rammers  and  staves  for  8-inch  converted  rifle 11 

Rammer  and  staff  for  8-inch  B.  L.  rifle 1 

Rammers  and  staves  for  8-inch  B.  L.  rifles  on  disappearing  carriage 5 

Rammer  and  staff'  for  10-inch  B.  L.  rifle I 

Rammer  and  staff  for  12-inch  B.  L.  rifle I 

Rammers  and  staves  for  12-inch  B.  L.  mortar 6 

Sponges  and  staves  for  12-inch  B.L.  mortar 7 

Projectiles. 

Shell,  3T%-inch,  banded 1,200 

Shell,  7-inch  mortar,  banded 634 

Shell,  8-inch  cast  iron,  without  sabots,  for  experiments  with  high  explosives. .        50 

Shell,  12-inch  B.  L.  mortar,  banded,  800  pounds 256 

Shell,  12-inch  B.  L.  mortar,  banded,  1,000  pounds 57 

Shot,  10-inch,  banded,  575  pounds 56 

Shot,  12-inch,  banded,  1,000  pounds 440 

Shell,  1.65-inch,  for  rapid-fire  gun 1, 000 

ArticUsfor  m^ohanioal  maneuvers,  etc. 

Blocks  12  by  1  by  44  inches 51 

Blocks  12  by  2  by  44  inches 40 

Blocks  12  by  4  by  44  inches 22 

Blocks  12  by  6  by  44  inches 10 

Blocks  12  by  12  by  44  inches 54 

Blocks  12  by  1  by  46  inches 10 

Blocks  12  by  2  by  46  inches 10 

Blocks  12  by  2  by  48  inches 14 

Blocks  12  by  4  by  48  inches 6 

Blocks  12  by  12  by  48  inches 92 
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Blocks  8  l)y  1  liy  20  inches 10 

Blocks  8  by  2  by  20  iuches 104 

Blocks  8  bv  4  by  20  inches - 86 

Blocks  8  by  8  by  20  inches 86 

Pulley  blocks  for  garrison  gin,  sets 1 

Capstan  bars  with  iron  bands  and  rings 4 

Hand  oarts 4 

Gnn  chocks,  large 18 

Loading  cranes  for  15- inch  barbette  carriage 6 

Cradle  for  8-iiich  B.  L.  rifle  carriage 1 

Gin  falls,  garrison 5 

Gin  fall,  siege 1 

Gin  sling,  siege I 

Gin  handspikes 17 

Handnpikes  with  rings 12 

Handspikes,  maneuvering,  84-inch 48 

Model  of  8-inch  disappearing  carriage,  one- tenth  size 1 

Shifting  planks 27 

Way  planks 38 

Platform  for  4i-inch  siege  gun 1 

Platform  for  10-inch  siege  mortar I 

Platform,  seguiental,  for  raountinff  8  and  10-inch  disappearing  carriages 1 

Dummy  projectiles  for  3.2-inch  rifle 2 

Dummy  projectiles  for  8-inch  converted  rifle 8 

Roller  chocks 20 

Half  rollers 6 

Iron  rollers 4 

Long  rollers 10 

Short  rollers 27 

Securing  stakes 148 

Shears  for  Laidley  gun-lift,  pairs 1 

Skids  8  by  8  by  72  inches 44 

Skids  8  by  8  by  192  inches 12 

Skids  12  by  12  by  192  inches 8 

Sling  chains 4 

Sling  chains,  large,  for  gun-lift 2 

Sling  chains,  small,  for  gun-lift 2 

Trace  ropes 2 

Trestles  for  inortar , 15 

Wheel  chocks 40 

Parte  of  carriages,  etc. 

Breech  plates,  bronze  castings,  for  8-inch  B.  L.  rifle,  model  1888  ^^, 15 

Trays,  bronze  castings,  for  8-inch  B.  L.  rifle,  model  1888  M„ 15 

Bar  hooks,  for  12-iuch  spring-return  mortar  carriages 320 

Bolts  and  nuts  for  rear  guides,  Rodman  gnn,  top  carriages 4 

Bolster,  wooden,  for  10-ioch  sio^e  mortar  bed 1 

Caliper  and  leveling  tools  for  8-inch  disappearing  carriage 2 

Caliper  and  leveling  tools  for  10-inch  disappearing  carriage 7 

Cast-iron  pintle  plate,  for  12-incli  proof  carriage 1 

Counterweights,  lead,  for  8-inch  disappearing  carriage 2 

Elevating  circle,  brass,  for  12-inch  spring-return  mortar  carriage I 

Keys  and  chain.s,  with  washers,  for  axle  of  8-inch  rifle  top  carriage 4 

Keys  for  drum  for  8-inch  convert«<l  rifle  carriage 2 

Keys  for  wheel  for  8- inch  converted  rifle  carriage 2 

Name  plates,  bronze,  marked  B.  I.  C,  sets 4 

Name  plates,  bronze,  marked  K.  M.  C,  sets .* 10 

Name  plates,  bronze,  marked  P.  M.  T.  C,  sets 8 

Name  plates,  bronze,  marked  W.  C.  &S.  Co.,sets 8 

Counterweight  bottom  plate,  8-inch  disappearing  carriage 1 

Parts  required  for  changes  in  12-inch  gun-lift  carriage,  sets 3 

Parts  required  in  making  changes  in  12-inch  barbette  carriage,  sets 3 

Pintle  keys,  15-inch  gun  carriage 2 

Rear  eccentric  sockets,  brass,  for  8-inch  casemate  carriage 4 

Rear  guide  hooks,  15-inch  barbette  carriage 8 

Retraction  drums  for  8-inoh  converted  ri^  carriage 2 

Retraction  ropes  for  8-iuch  converted  rifle  carriage • 13 

Retraction  ropes,  steel  wire,  for  15-inch  barbette  carriage 9 

Sight  holders  and  brackets  for  8-inch  disappearing  carriage 2 
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Stiffening  bars,  with  bolts  and  pins,  for  10>inch  disappearing  carriage 3 

Templet  for  base  plate,  8-inch  disappearing  carriage 1 

Templet  for  trayerse  circle,  8-inch  disappearing  carriage 1 

Templets  for  base  plates,  10-inch  disappearing  carriage 7 

Templets  for  traverse  circle,  10- inch  disappearing  carriage 7 

Traversins  and  elevating  direction  plates,  10-lnch  disappearing  carriage 24 

Trunnion  brackets,  15-inch  barbette  carriage 2 

Wronght-iron  hood  and  journal  (for  crane  pulley  block)  for  barbette  carriage 

for  &-inch  B.  L.  rifle 1 

Miscellaneous, 

Sponge  heads^  spring  leaf,  for  8-inch  converted  rifle 8 

Keys  and  chains,  with  screw  bolts  for  gin  braces 8 

Ratchet  wheel  pawls  for  gin  windlass 4 

Ratchet  wheel  pawls  with  spiral  springs  for  gin  windlass 2 

Shoes  for  garrison  gin 6 

Inspecting  instruments. 

Exterior  rests  for  star  gange 2 

Punches  for  use  with  micrometer  for  exterior  lengths 2 

Tools  and  utensils. 

Flatters 5 

Hammers 7 

Holdfasts,  iron 42 

Mauls 21 

Maul  handles 12 

Measuring  rod,  12  feet  long 1 

Wrenches,  single,  1  inch,  If  inches  across  flat 6 

Wrenches,  sinsle,  2^^  inches,  4f  inches  across  flat 6 

Wrenches,  double,  |  and  ^  inch,  1^  and  1  ^^  inches  across  flat 6 

Wrenches,  double,  1^  and  1^  inches,  2  and  2f  inches  across  flat 6 

In  addition  to  the  foregoing  work  we  have  had  orders  for: 

12-Jnch  spring-return  mortar  carriages  for  12-inch  steel  mortars 6 

7-inch  siege-mortar  carriages  and  platforms 6 

12-inch  gun-lift  carriages  to  be  adapted  to  barbette  firing 3 

15-inoh  nont  pintle  cai'riages  for  15-inch  gun,  to  be  altered  to  present  model. .  2 

10-inch  disappearing  carriages 5 

Work  on  these  carriages  has  progressed  at  a  moderate  rate  to  keep 
the  arsenal  shops  employed  until  the  material  for  the  carriages  under  the 
new  appropriations  could  be  procured.  But  at  this  time  of  writing 
(August  16)  four  of  the  10-inch  disappearing  carriages  are  completed, 
and  the  flfbh  and  last  one  will  be  completed  this  month. 

The  six  12-inch  mortar  carriages  are  about  three-fourths  completed, 
and  will  be  completed  entirely  in  about  two  months. 

The  six  7-inch  siege-mortar  carriages  are  about  three-fourths  com- 
pleted, and  will  be  completed  entire  in  less  than  two  months. 

The  two  15-inch  altered  carriages  will  be  completed  in  six  weeks. 

The  plans  for  the  necessary  alterations  to  the  gun-lift  carriages,  to 
adapt  them  to  barbette  carriages,  are  worked  out  and  we  hope  to  have 
the  carriages  ready  for  issue  in  several  months. 

All  our  carriages  are  not  ordered  to  their  destination  at  once  upon 
completion,  and  storage  room  should  be  provided  at  this  arsenal  for 
them.  They  should  not  be  exposed  to  the  elements  any  more  than 
necessary,  for  carriages  of  such  accuracy  of  adjustment  and  many  fin- 
ished surfEbces  are  liable  to  be  rusted  and  damaged  unless  well  pro- 
tected. I  have  therefore  estimated  ibr  a  brick  storehouse  with  a 
capacity  of  about  50  gun  carriages. 

With  gUn  carriages  of  such  complicated  and  nicely  adjusted  pieces  of 
mechanism  great  care  has  to  be  taken  in  their  erection,  to  have  all  the 
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parts  work  accurately  and  smoothly  together,  and  this  is  particularly 
true  of  the  disappearing  carriages.  Equally  great  care  should  be  taken 
in  their  transportation  and  erection  in  their  emplacements.  This  latter 
work  should  not  be  intrusted  to  unskilled  labor  with  extemporized 
implements.  The  carriages  need  l>e  erected  properly  at  first  by  skilled 
mechanics  familiar  with  the  designs  of  the  carriages,  and  accustomed 
to  their  erection  and  adjustment.  If  such  men  are  not  available  at  the 
forts,  the  Department  should  maintain  a  force  at  this  arsenal  or  else- 
where for  this  purpose,  and  as  the  gun  platforms  are  liable  to  settle 
under  the  heavy  weights  imposed  upon  them,  the  carriages  should  be 
re-leveled  from  time  to  time  until  they  have  assumed  a  permanent 
level.  I  have  thought  it  proper  to  mention  this  subject  in  this  connec- 
tion, for  no  matter  how  good  the  design  of  workmanship,  defective 
mounting  will  not  give  satisfactory  results. 

The  guns  and  carriages  have  outgrown  the  devices  heretofore  used 
in  mounting  them.  A  large  field  for  mechanical  ingenuity  is  presented 
in  designing  suitable  devices.  Without  them  the  erection  in  emplace- 
ments of  the  carriages  and  the  mounting  of  the  guns  is  a  difficult| 
slow,  and  unsatisfactory  work. 

A  new  and  larger  office  or  administration  building  is  an  imperative 
necessity  to  this  arsenal.  Whatever  delinquencies  or  delays  have 
occurred  in  our  work  here,  all,  or  most  of  them,  may  be  directly  charged 
to  the  want  of  proper  office  room  and  office  facilities.  Officers,  clerks, 
and  draftsmen  are  of  necessity  crowded  in  together,  each  interfering 
with  the  work  of  the  others,  while  valuable  drawings  and  office  records 
are  without  proper  arrangement,  such  as  to  be  readily  accessible.  I 
have  submitted  an  estimate  for  a  new  building  for  this  purpose  and 
most  earnestly  urge  its  approval. 

In  the  testing  department  the  material  tested  represents  work  which 
has  been  finished  and  is  in  progress  at  this  arsenal  and  material  from 
other  sources,  including  other  arseAals  and  private  establishments 
engaged  in  ordnance  work. 

An  enumeration  of  the  classes  of  material  tested  shows  specimens 
from  tubes  and  jackets,  10-inch  and  12-inch  B.  L.  rifles.  In  small  arms 
there  were  tests  of  steel  from  barrels  and  receivers  of  .30-caliber  rifles. 
In  the  investigation  of  the  influence  of  different  methods  of  heating 
and  annealing  the  rolled  rifle  barrels,  tests  were  made  on  the  resulting 
physical  properties. 

The  examination  of  a  .30-caliber  barrel,  which  burst  in  flring,  was 
made,  which  included  tensile  tests  and  the  determination  of  the  hard- 
ness of  the  metal  at  the  eroded  surface  of  the  bore. 

Cast  iron  from  the  arsenal  foundry  has  represented  the  metal  used 
in  7,  8, 10,  and  12  Inch  shot  and  shell,  also  the  metal  of  12-inch  mortar 
carriage  and  10-inch  disappearing  carriage.  Strong  metal  was  shown 
throughout  these  tests;  exceptionally  strong  in  some  instances.  The 
records  show  a  tensile  strength  of  37,760  pounds  per  square  inch  was 
reached. 

Pig  irons  purchased,  and  those  on  which  bids  for  supplies  ';7ere 
received,  have  also  been  tested. 

In  bronze,  the  metal  from  loading  trays  for  8, 10,  and  12  inch  rifles, 
8-inch  breech  plates,  and  12-inch  mortar  trays  has  been  tested.  Great 
strength  combined  with  large  ductility  has  been  displayed  by  these 
bronze  specimens,  which  were  cast  of  the  composition:  Copper,  57^; 
zinc,  42,  and  tin,  |.  One  sample  gave  60,760  pounds  per  square  inch 
tensile  strength  and  elongated  35.5  per  cent  in  a  length  of  2  inches. 

Steel  samples  have  been  received,  representing  the  material  from  the 
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Bock  Island  Bridge,  and  samples  for  the  purpose  of  standardizing 
other  testing  macbiues  used  in  the  bridge  tests.  A  large  number  of 
chemical  analyses  have  been  made  of  tbe  bridge  material. 

Helical  springs  for  7-iuch  mortar  carriages,  12-inch  gun-lift  carriage, 
and  12-inch  spring-return  mortar  carriages  have  been  examined. 

Proof  stresses  have  been  applied  to  piston  rods  and  suspension  rods 
for  lOinch  disappearing  carriages,  also  for  15-inch  carriage,  old  model. 
Tensile  tests  of  the  metal  in  the  above  rods  are  included  in  the  testing- 
machine  records. 

The  resistance  of  banded  shot  and  shell,  in  bore  of  guns  of  diflTerent 
caliber,  has  been  determined.  The  experiments  have  included  3.2-inch 
field  guns,  5-inch  siege  rifle,  7-iuch  howitzer,  and  8  and  10  inch  sea- 
coast  guns.  The  observations  have  included  the  resistance  of  the  pro- 
jectiles in  a  continuous  record  from  the  time  the  bands  first  engaged 
the  rifling  until  the  muzzle  of  the  gun  was  reached. 

The  experiments  have  included  bands  of  tlie  ordinary  service  dimen- 
sions and  those  in  which  the  shape  and  dimensions  were  modified,  for 
the  purpose  of  ascertaining  to  what  extent  the  resistance  in  the  bore 
could  be  diminished  to  advantage.  The  condition  of  the  surface  of  the 
bore  exerts  a  considerable  influence  on  the  frictional  resistance  of  the 
band  of  a  projectile,  and  in  these  experiments,  observations  were  made 
with  a  gun  intentionally  fouled  by  firing  three  rounds  with  blank  car- 
tridges. An  enormous  increase  in  frictional  resistance  was  the  result, 
which  reached  in  the  gun  used,  3.2  inch  caliber,  107,100  pounds  maxi- 
mum resistance.  A  correspondingly  high  resistance  was  maintained 
along  the  chase  of  the  gun,  where  the  resistance  ranged  from  40,000  to 
50,000  pounds.  With  bands  of  modified  form  and  dimensions,  the  place 
at  which  the  maximum  resistance  was  attained  was  different  from  that 
with  the  ordinary  type  of  band. 

The  rate  of  speed  of  the  projectiles  was  necessarily  a  low  one. 
Taken  over  such  limits  as  the  testing  machine  permitted,  the  results 
showed  higher  frictional  resistance  as  the  speed  was  kept  at  the  higher 
limit.  In  some  cases  it  appeared  that  a  definite  maximum  resistance 
might  be  expected  at  speeds  not  far  above  the  experimental  velocities. 
It  is  not  improbable  that  questions  of  this  kind  may  be  demonstrated 
in  other  tests,  thereby  enabling  a  closer  estimation  of  the  actual  resist- 
ance encountered  during  firing  than  at  present  possible.  So  controlla- 
ble, within  limits,  appears  to  be  the  resistance  of  the  band  that  firing 
tests  would  appear  justifiable  to  further  establish  what  improvements 
in  this  direction  are  feasible  through  modifications  in  shape  and  volume 
of  band. 

The  initial  compression  of  copper  cylinders  for  use  in  pressure 
gauges  has  been  carried  on  and  tarage  tables  formed  for  use  with  the 
cylinders. 

The  variance  in  the  indicated  powder  pressures,  as  shown  by  the 
pressure  gauges  and  as  indicated  by  the  Sebert  velocimeter,  has  led  to 
the  investigation  of  the  action  of  the  copper  cylinders  under  rapidly 
applied  loads.  For  the  purpose  of  this  investigation, an  apparatus  has 
been  arranged  whereby  a  rolling  weight  is  made  to  pass  over  a  lever, 
under  one  end  of  which  the  copper  cylinder  is  X)laced  to  beex)mpres8ed. 
Allowing  the  weight  to  roll  down  an  incline  from  different  heights 
enables  the  work  of  compression  to  be  done  in  different  intervals  of  time. 
In  this  manner  the  compression  of  the  copper  cylinder  is  accomplished 
in  an  interval  of  time  somewhat  nearer  the  conditions  in  a  gun  than 
can  be  reached  by  the  testing  machine.  The  minimum  time  of  loading 
by  means  of  the  rolling  weight  is  about  one-fifth  of  a  second,  in  which 
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time  the  load  starts  from  zero  and  reaches  the  maximum,  whereupon 
the  rolling  weight  leaves  the  lever  and  the  load  is  then  reduced  to  zero. 
This  method  of  loading  is  perhaps  as  close  an  approximation  to  the 
action  in  the  gun  as  practicable  to  attain.  It  will  be  readily  seen, 
however,  that  in  the  sudden  release  from  the  maximum  stress  the 
action  of  the  rolling  weight  is  unlike  that  of  the  powder  pressure, 
which  latter  more  gradually  falls  after  ])assing  the  maximum  limit. 
Still,  by  reason  of  this  dissimilarity  of  action,  the  a(*tual  time  of  the 
copper  cylinder  while  under  the  higher  stresses  is  not  so  different  as  a 
comparison  of  the  time  in  the  gun  with  the  time  in  the  experimental 
apparatus  at  first  sight  seems  f^  indicate. 

The  results  with  the  copper  cylinders  in  the  rolling  apparatus  con- 
firms what  has  been  observed  in  the  testing  machine,  namely,  that  the 
total  compression  set  of  the  copper  cylinder  dei>end8  much  upon  the 
interval  of  time  of  loadhig,  the  briefer  interval  in  the  rolling  apparatus 
results  in  less  total  set  to  the  cylinder.  The  results  are  most  pro- 
nounced in  exami)les  with  uncompressed  copi)ers  and  with  cylinders 
intended  for  the  small-arms  pressure  guages,  i.  e.,  where  large  sets  are 
expected,  the  viscous  resistance  of  the  metal  retards  the  total  flow 
which  would  occur  under  slower  and  longer  sustained  loads.  Reason- 
ing directly  from  these  results,  lower  indicated  powder  pressures  would 
be  expected  from  uncompressed  coppers  than  from  those  initially  com- 
pressed before  firing.  It  is  understood  that  experience  at  the  Proving 
Ground  harmonizes  with  the  above  deduction.  In  so  important  a  matter 
as  the  correct  determination  of  powder  pressures,  it  has  seemed  desir- 
able to  give  considerable  experimental  time  and  attention. 

The  improvements  in  the  renovation  of  the  testing  room  and  rear- 
rangement of  the  accessory  machine  tools  has  reached  an  advanced 
stage  toward  completion,  minor  details  only  remaining  to  be  done. 
The  entire  interior  of  the  testing  building  has  been  renovated.  The 
main  room  of  the  building  is  occupied  by  the  testing  machine,  with 
provision  for  the  standard  comparator,  now  in  process  of  construction, 
and  with  further  provision  for  the  accommodation  of  a  smaller  speci- 
men testing  machine,  when  an  appropriation  lor  the  latter  shall  have 
been  made,  also  provision  having  been  made  to  receive  and  set  up  such 
microscopic  apparatus  as  future  investigations  demand.  With  such 
apparatus  complete,  it  is  believed  the  testing  department  would  be 
unsurpassed  in  facilities  for  certain  classes  of  investigations. 

The  former  use  of  the  building  was  for  foundry  purposes.  Every 
vestige  of  its  foundry  appearance  has  been  swept  away  and  in  its  stead 
there  is  presented  an  interior  of  attractive  appearance,  haying  a 
natural-wood  ]>aneled  ceiling,  painted  walls  of  a  light-colored  tint,  and 
hard- wood  floor,  laid  of  narrow  maple  stock.  Pipe  channels  were  built 
below  the  floor  line  and  practically  a  new  system  of  hydraulic  piping 
put  in,  and  a  depressed  line  of  shafting  for  driving  the  testing  machine 
was  laid.  New  valve  gears  have  been  constructed,  which  have  been 
grouped  at  a  convenient  place  near  the  head  end  of  the  testing  machine 
and  in  close  proximity  to  the  scafe  and  gauge  cases.  These  valves  and 
the  shipping  lever  enable  the  operator  to  control  all  the  movements  of 
the  machine  from  one  central  point;  that  is,  the  machine,  in  its  power 
part,  can  be  run  forward  or  in  a  reverse  direction,  the  steam  pumps  for 
operating  the  accumulator  can  be  started  and  stopped,  the  valves  can 
be  set  for  using  either  the  high  or  the  low  pressure  rams  of  the  accu- 
mulator; all  is  controlled  at  one  central  point. 

The  hydraulic  piping  is  so  arranged  that  in  case  of  a  smaller  testing 
machine  being  provided  the  low  pressure  accumulator  ram  can  be  used 
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for  the  smaller  machlDe,  while  simaltaneously  the  high-pressure  ram  is 
being  used  for  the  present  400-ton  machine,  or  any  special  hydrostatic 
test  can  be  carried  on  in  lieu  of  the  smaller  machine.  In  order  to 
accomplish  these  results,  it  became  necessary  to  construct  a  special  type 
of  safety  valve  for  the  accumulator.  A  simple  yet  ingenious  safety 
valve  was  designed  and  constructed  which  relieves  either  ram,  auto- 
matically changing  from  one  ram  to  the  other  as  the  exigencies  of  the 
case  require.  The  accumulator,  pump,  high-speed  steam  engine,  acces- 
sory machine  tools,  rotatiug-shaft  apparatus,  and  hot  and  cold  bath 
tanks  for  coefficient  of  expansion  determinations  have  all  been  placed 
in  the  room  at  the  north  end  of  the  building.  Confining  all  running 
machinery  and  shafting  to  this  north  room,  which  is  separated  from  the 
main  room  by  a  12-incli  brick  wall,  insures  freedom  from  noise  at  the 
testing  machine,  not  an  unimportant  matter  with  many  tests. 

Over  this  north  room  and  covering  the  same  amount  of  floor  space  is 
located,  on  the  second  story,  a  room  assigned  for  a  specimen  museum. 
It  is  reached  from  the  main  room  by  a  handsome  hard-wood  staircase. 
The  great  value  of  a  room  of  this  kind  for  the  preservation  of  certain 
tested  material  and  the  orderly  arrangement  of  typical  specimens  is 
too  obvious  to  require  special  mention.  A  number  of  specimens  have 
been  reserved  for  the  museum  and  more  will  be  sidded,  eventually 
acquiring  a  valuable  exhibit  of  material. 

The  chemical  laboratory,  located  in  the  second  floor  of  the  building 
adjacent,  is  reached  through  the  specimen  museum.  The  laboratory 
consists  of  a  large  operating  room  and  three  smaller  rooms,  for  a  bal- 
ance room,  dark  room  for  photography,  and  a  room  for  making  combus- 
tions. These  rooms  formerly  were  a  part  of  the  carpenter  shop  and 
were  refitted  newly  in  every  detail. 

Below  the  chemical  laboratory,  on  the  ground  floor  of  the  building, 
a  room  has  been  set  off  for  storage  purposes  for  such  apparatus  belong- 
ing to  the  testing  machine  as  is  not  in  everyday  use,  but  may  at  any 
time  be  required.  This  storage  room  relieves  the  main  testing  room 
of  much  of  the  material  incidentally  required  and  is  conveniently 
located  for  the  purpose. 

The  impact  machine,  which  is  to  be  designed  and  constructed,  would 
appear  to  require  a  location  on  the  east  side  and  near  the  north  end  of 
the  testing  building  as  a  convenient  plare.  The  principal  features  of 
this  machine  have  not  yet  been  sufficiently  considered  to  present  a  plan 
for  approval,  but  it  is  belioved  that  the  apparatus  should  be  of  the 
pendulum  type  combined  with  the  vertical  drop  type  for  low  velocities, 
and  provided  with  a  discharging  tube  for  higher  velocities,  in  order  to 
give  the  machine  a  rangeof  velocities  from  zero  to  the  highest  attain- 
able, and  that  the  machine  should  have  sufficient  capacity  as  regards 
dimensions  of  parts  to  accommodate  full-sized  members  of  machines 
and  parts  of  field  and  siege  carriages. 

The  general  dimensions  would  be  such  as  to  require  a  building  of 
considerable  size  to  accommodate  it,  if  entirely  covered  by  a  building. 
It  is  probable  that  the  working  parts  could  be  protected  from  the 
weather  sufficiently  to  enable  the  machine  to  be  erected  and  used  out 
of  doors,  at  least  for  a  time. 

J.  W.  Rbilly, 
Major  J  Ordnance  Department^  U.  S.  A.,  Commanding. 

(10222) 
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report  of  principal  operations  at  the  sandy  hook  proving 
ground  during  the  year  ended  june  30, 1896. 

Sandy  Hook  Proving  Ground, 

July  31, 1896. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  principal 
operations  of  this  post  during  the  fiscal  year  ended  June  30, 1896: 

Firings  for  experimental  and  i)roof  purposes  have  been  conducted 
daily  during  the  year  whenever  the  weather  and  other  circumstances 
would  permit.  The  object  of  these  firings  and  the  nature  and  charac- 
ter of  the  work  done  at  the  batteries  are  summarized  in  the  appended 
tables.  Detailed  reports  of  the  results  of  these  firings  are  not  included 
in  this  report,  as  they  have  already  been  submitted  to  the  Department 
from  time  to  time  by  the  Ordnance  Board  and  this  office. 

MACHINE  SHOP. 

The  plant  pertaining  to  the  machine  shop  has  been  increased  by  the 
purchase  of  one  Niles  planer,  32  by  32  inches,  to  plane  10  feet  long; 
one  14-ineh-8troke  Niles  slotter,  to  slot  to  center  of  60  inches;  one 
Brown  &  Sharp  No.  4  universal  milling  machine,  complete,  with  change 
gear,  index  plates,  and  tables;  one  Fitchburg  engine  lathe,  16-inch 
swing  over  ways,  bed  8  feet  long;  and  one  Pond  new  pattern  42-inch 
triple-geared  engine  lathe,  with  bed  26  feet  long,  to  turn  7  feet  between 
centers.  These  machine  tools  are  being  put  in  position  as  rapidly  as 
other  work  will  permit.  They  will  greatly  add  to  the  efficiency  of  the 
shop,  and  the  changes  and  repairs  constantly  re(i[uired  in  connection 
with  experimental  firings  and  tests  will  hei^after  be  effected  with 
greater  promptness  and  economy. 

WHARF. 

The  immediate  approach  to  the  outer  extremity  or  main  portion  of 
the  wharf  pertaining  to  this  post  had  so  deteriorated  by  use  and  long 
exposure  as  to  become  entirely  unserviceable. 

This  approach,  224  feet  lonj?  by  30  feet  6  inches  wide,  was  originally 
built  on  crib  work  filled  with  stones.  The  expense  connected  with  the 
renewal  of  these  cribs  was  found  to  be  too  great  to  admit  of  the  restora- 
tion of  this  approach  on  the  original  plan.  It  was  therefore  decided  to 
remove  tlie  cribs  and  stone  until  its  level  was  about  6  inches  below  low- 
water  mark,  and  on  the  site  so  cleared  to  build  the  approach  on  the  same 
plans  and  using  similar  s]>ecifications  to  those  published  in  Appendix 
J59  of  the  Report  of  the  Chief  of  Ordnance  for  1893.    The  contract  for 

153 


154  APPENDIX    14. 

this  work  was  awarded  to  John  N.  Kelly,  of  62  Elizabeth  street,  Brook- 
lyD,  for  the  sum  of  $4,370.  Notwithstanding  many  unexpected  difficul- 
ties, due  to  the  large  quantities  of  stone  remaining  on  the  site,  Mr. 
Kelly  fulfilled  all  the  terms  of  his  contract  in  a  creditable  and  satis£EK^ 
tory  manner,  resulting  in  a  substantial  and  durable  improvement  to  the 
wharf. 

ISSUES  OP  ORDNANCE  TO  SEACOAST  POETIFICATIONS. 

The  following  guns,  mortars,  and  carriages  of  modem  construction 
have  been  issued  from  this  post  for  installation  in  seacoast  fortifica- 
tions built  especially  for  their  reception,  viz : 

To  Fort  Hamilton,  New  York  Harbor,  one  10-inch  B.  L.  rifle,  steel. 

To  Fort  Wadsworth,  New  York  Harbor,  one  8-lnch  disappearing  carriage;  fiv^o 
8-inch  B.  L.  rifles,  steel. 

To  Willets  Point,  New  York  Harbor,  two  10-inch  B.  L.  rifles,  steel. 

To  Fort  Point,  San  l^Yancisco,  Gal.,  two  10-inch  B.  L.  rifles,  steel;  one  lO-inch  dis- 
appearing carriage. 

To  Sullivans  Island,  Charleston,  S.  C,  six  12- inch  B.  L.  mortars,  cast-iron,  steel- 
hooped  ;  seven  spring-return  carriages  for  12-inch  mortars. 

RAILWAY. 

The  railway  pertaining  to  this  post,  and  by  which  connection  is  made 
with  the  Central  Eailroad  of  New  Jersey,  continues  to  fulfill  all  require- 
ments, and  proves  a  source  of  great  convenience  and  economy  in  con- 
nection with  the  movement  of  heavy  ordnance. 

The  road  has  been  improved  and  strengthened  during  the  year  by  the 
removal  of  old  and  worn-out  ties  and  rails  and  replacing  them  with  new 
OQCS.  All  that  portion  of  the  road  connecting  the  battery  with  the 
line  purchased  of  the  Central  Railroad  has  been  thoroughly  ballasted, 
using  for  the  purpose  the  stone  taken  from  the  old  cribs  of  the  whajrf, 
as  described  above,  and  also  80  carloads  of  slag.  The  latter  proves  to 
be  an  excellent  ballast  on  sand,  and  the  substantial  character  and  dura- 
bility of  the  road  so  ballasted  have  been  greatly  increased.  The  ship- 
ments to  and  from  this  i)ost  during  the  year  by  this  route  may  be 
summarized  as  follows : 

Total  received pounds..  6,594,527 

Total  shipped do 666,000 

Total  movement do 7,250,527 

Number  of  cars  loaded  with  United  States  property  upon  which  the  Gov- 
ernment paid  the  transportation  charges 77 

Number  of  cars  loaded  with  United  States  property  upon  which  the  con- 
tractors paid  the  transportation  charges : 

For  the  Ordnance  Department 145 

For  the  Quartermaster's  Department ., 9 

For  the  light- house  department 3 

For  the  Life<Saving  Service 11 

168 

Total  movement 245 

Yery  respectfully,  your  obedient  servant, 

Frank  Heath, 
Captain  J  Ordnance  Department,  TJ.  8.  A,,  Commanding, 

The  Chief  of  Ordnance,  United  States  Army, 

Wa^hingtony  D.  (7. 

(9838— Enc.  13) 
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SUMMARY  TABLES. 

Table  I. — Siege  rifleB  and  hounieerSy  breech-loading. 

[Bounds  giveo  in  bol4-faoed  type  show  that  they  were  flrod  for  two  objects.    These  ronnds  are  not 

oonnted  in  the  total  for  the  gun.] 


Oliloct  of  firing. 


Test  of— 

Maxim  smokeless  powder 

W.-A.  smokelesB  powder 

French  smokeless  powder , 

Dn  Font's  sphero-nexagonal  powder 

Mounting  aSid  to  determine  pressure  curve. 

Platform 

Proof  of  guns 

Proof  to  compare  Maxim  smokeless  and  Du 

Pont's  sphero-hexagonal  powders 

Test  of  carriage  senrice 


5-inch  rifle. 


Steel 
type. 


Test  to  ssoertoln.  the  maximum  velocity  obtaina- 
ble with  liU^poond  shell  within  the  maximum 
preesure  prescribed  for  the  gun  and  without 
overstraining  the  carriage 


Total  for  gun. 


7 
5 


12 


Steel 
service. 


6 


5 
0 
7 
9 
50 

H 
48 


77 


7-inoh  howitzer. '  Total 
for  ob- 


Steel 
type. 


11 


18 


Steel  ,  Ject  of 
service,  firing. 


66 

70 


70 


24 
5 
5 
0 
7 
S5 
120 

8 
40 


Tablb  IL — Rapid-fire  breech-loading  rifles, 

[Rounds  given  in  bold-CMsed  type  show  that  they  were  fired  for  two  otjects.    These  rounds  are  not 

oonnted  in  the  total  for  the  gun.] 


Object  of  firing. 


Test  of  gun— 

For  endurance 

For  rapidity 

With  dust 

With  excessive  chaives 

With  defectivo  cartridges 

Working  of  breech  mechanism 

With  blowbacks 

After  rusting 

To  determine — 

Strain  on  main  bolt  during  firing 

Veloeities  and  preesnres 

Charge  for  cordite 

Acouraoyat  ImUe 

Acenraey  at  3, 000  yards 

Bapidity  with  accuracy  at— 

600  yards 

1,000  yards 

5,000  yards 

Prove  fixed  ammunition  exposed  to  sun 

To  teet  the  mounting  and  determine  the  pressure 


4-inch 
Driggs 

(Navy). 


11 
24 
5 
5 
2 
6 
3 
3 


4.7-ineh 

Can6t 

(exp««ri- 

mental). 


curve 


To  obtain— 

Velocitiea  and  pressures 

Standard  pressure 

Preesure  curve  with  cordite 

Pressure  curve  with  M«xlm  smokelees  powder . 

Total  for  gun 


<B 


17 


86 


S6 

4 
11 
15 

2 
18 
12 

4 


114 


4.7-inch 

Arm> 

strong 


Total 

for 
object 


(expe^-    J^^l 
m«n4ln-  I  Of  firing 


mental),  i 


15 

5 
6 
8 

8 


20 


11 
41 
5 
5 
2 
42 
3 
3 

4 
36 

4 
11 
15 

2 
13 
12 

4 

15 

5 
6 
3 
2 
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Table  III. — Breech-lotiding  rifted  mortars. 


Object  of  firing. 

•si 

• 
CO 

8 

7-inch    steel 
type. 

12-inch  steel 
service.       1 

Ba 
S2 

'  12.2-inch  cast 
iron  experi- 
mental. 

■        • 

o  a 

8 
30 
31 

6 

8 
45 

6 

2 

6 
62 

24 

Test  of— 

Moiml  sprlnirs 

Breech  mechanism 

30 
31 

1 

Accuracy  of  mortar 

' 

Maxim  smokelw^  powder 

3 

8 

3 

Da  Font's  sphero-hexasonal  Dowder 

Pneumatic  mortar  carriaire 

45 
6 

2 

Mldvale  steel  shell  M^inst  4^-inch  plate 

To  determine  whether  deformation  of  base  plug  or 
base  of  ithell  would  occur  from  shook  of  discharge. 

To  determine  whether  fuse  would  arm  by  shock  of 
discharge  

6 
62 

To  obtain  tareets 

To  Drove  bronni  nrismatic  oowder 

15 

2 
4 

24 

5 

To  determine  velocities  ana  pressures 

To  compare  Maxim  smokeless  with  Du  Font's  sphero- 
hexA&roTiftl  powder , 

Tot*)  for  mortam --.,-_ 

...... 

76 

76 

41 

59 

2    ---I 
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Table  IV. — Seacoast  guns. 


[Bomids  given  in  bold-fi»oed  type  ahow  that  they  were  fired  for  two  objects. 

coanted  in  the  total  for  the  gun.] 


These  rounds  are  not 


Object  of  firing. 

MuKzle- 

loading 

rifles. 

Breech-loading  rifles. 

Total  for  object  of  firing. 

1 

a 

• 

3 

4 
3 

.  8-inch  caat-Jrun  con- 
verted No.  33. 

1 

s 

1 

» 

i 

8-inch   steel,  Bethle- 
1           hem  No.  3. 

i 

o 

.d 
o 

a 

00 

10-inch  wire-wound. 
Crosier. 

10-inch  steel  service. 

1 

1 
1 

• 

o 

■ 

t» 
U 

S 
1 

a 

• 

CI 

1  »-i 

i 

1 

B 

Teat  of— 
i          High  explosive:  *«Maxiinite" 

3 

8 

3 

21 

43 

88 
10 

5 
11 
49 
U 
70 

2 

1 

17 

8 

4 
165 

66 

7 

1 
81 

4 

4 

6 

Maxim  smokeless  powder 



4 

•  «  «  • 

Maxim  nitro-gelatine 

1          Bu  Font's  sphero-hexagonal 

21 

F 

Non- disappearing   barbette  car- 
riage: Service 

24 

11 

10 

6 

8 

•  ■  •  • 

Bufiington  •  Crosier    disappeaidng 
carriages 

6 

•  •  ■  • 

Breech  mechanism , ,.*. 

Midvale  steel  shot  10-inoh  against 
lU-inoh  plate 

• 

1 
...  1 

Gun  for raniditv 

11 
2f» 

**•(•""• 

*""' 

Gun  for  accuracy  at  3,000  \ards. . . 

......... 

11       

13 

Gun  for  accuracy  at  1  mile 

8 

5 
39 

6 

Gun  for  endurance 

7    

24 

8-inch  steel  shell  for  United  Stotes 
Prqjectile  Company 

2 

8-inch  Midvale  steel  shell,  model 
1896.  against  ij-inch  plate 

1 

. 

SUevation  indicator  for  accuracy. . . 

17 

Gun-lift  for  rapidity 

i 

4 

40 

7 
7 

5 

.... 
3 

1 

26 

4 

1 

12-inch  carpen  ter  steel  shot  against 
]3i-inch  plate 

Proof  of  sun 

45 

.  •  .  .  . 

70 

Proof  of  X)u  Pout's  brown  prismatic 
powder 

4 

.... 

23 

19 

To  determine  jump 

For  information  or  Colonel  Wilson, 
Corpb of  Enerineers,  U.S.  A 

1 

To  determine— 

Raoee 

24 

31 

Velocities    and    pressures    with 
charifes  nut  ud  at  difi'erent  dates. 

1 

Exhibition  before  tne— 

Board  of  Ordnance  and  Fortifica- 
tion   

3 

Chief  of  Ordnance,  U.  S.  A.,  show- 
ing the  working  of  8-inch  Buf- 
fington-Crozierdiaappearingcar- 
riaee 

6 
6 

Total  for  ean 

10 

1 

87 

21      48  . 

79 

86 

48 

48 

77 

• 

1 
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Tabi^  Y,— Field  guns, 

Bonnda  given  in  bold-faced  type  show  that  they  were  fired  for  two  olijeota.    These  ronnda  are  not 

counted  in  the  total  for  the  gun.] 


1 

1 
1 

a  a 

Breeoh-loading. 

1. 

775 

128 
26 
51 
21 

8 
40 

6 
19 

2 

11 

6 

.'>5 
08 

Ol^ect  of  firing. 

Muczle-loadi 
2.5-iuch     11 
»»             raw  hide. 

|S  . 
H  q  o 

756 

3.6- inch  steel 
No.  13. 

3.2-inch 

• 

1  Gerdom 
:      No.  1. 

Gerdom 
No.  2. 

Dashiel 
experi- 
ment'!. 

Teat  of— 

Gun 

4 

3 

Frankford  Arsenal  cartridge  cases,  3.2- 
inch 

1 

128 
26 
48 
17 

8 
40 

5 

W. -A. amokcieaa  Dowder......... 

Du  Pont's  smokeless  nowder 

4 

3 

Maxim  smokeless  powder 

Maxim  balllstite 

Frankford  Arsenal  shrannel,  3.2-inch . . . 

Peyton's  smokeless  powaer 

Frankford  Arsenal  shrapnel,  3.6-inch  . . . 

19 

"Exhibition  before  the  Chief  of  Ordnance, 
U.S.  A 

2 
11 

6 

To  determine — 

Pressure 

Charge  of  powder  to  give  30,000  pounds 
of  pressure 

Charge  to  give  standard  initial  velooity 
1.550  feet  per  second 

55 

96 

Jump  of  flTun 

Total  for  ffun 

12 

756 

172 

28U 

4 

3 

Table  VI. — Teats  in  explosion  chamber  and  sand. 


Projectiles  and  explosives  used  in  experiments. 


Fired  iu  explosion  chamber: 

3.6-1^011  cast-iron  shell  containing  6  ounces  dry  gun  cotton. 

7-inch  steel  shell  containing  0^  pounds  ommenslte 

7-inch  st«el  shell  containing  3}  x>ounds  wet  gun  cotton 

Exploded  in  ron  cylinder : 

3.2-inch  Frankford  Arsenal  steel  shrapnel 

8.6-inch  Frankford  Araenal  steel  shrapnel 


Total. 


RECAPITULATION. 

Table     L— Fired  from  siege  rifles  and  howitzers 177 

II.— Fired  from  rapid-fire  guns 208 

m.— Fired  from  mortars 254 

IV.— Fired  fh)m  seacoast  guns 500 

v.— Fire<l  fh)m  field  guns 1,227 

VI.— Fired  in  explosion  chamber  and  sand 26 

Grand  total 2. 

Sandy  Hook  Proving  Ground, 

June  30, 1896. 
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SUMMARY  OF  TESTS  OF  SMOKELESS  POWDERS. 

Sandy  Hook  PBoviNa  Gbound, 

August  27  s  1896. 

Sib  :  I  have  the  honor  to  submit  the  following  summary  of  tests  of 
smokeless  powders  made  at  this  post  during  the  fiscal  year  ended  June 
30, 1896. 

During  the  year  firings  have  been  conducted  with  powders  ftimished 
by  the  American  Smokeless  Powder  Company,  the  Maxim  Powder  and 
Torpedo  Company,  the  California  Powder  Works  (Peyton  smokeless 
powder),  the  Walsrode  Powder  Company,  and  the  Messrs.  Du  Pont.  Of 
foreign  powders  firings  have  been  made  with  the  French  B.  N.  and 
English  Cordite.  The  objects  of  these  firings  have  been  to  determine 
the  ballistic  qualities  of  the  various  samples  submitted ;  and  also  to 
secure  special  powders  of  four  different  varieties,  but  x>ossessing  sub- 
stantially the  same  ballistic  qualities,  for  use  in  the  test  of  3.2-inch 
rifles  adapted  for  metallic  ammunition. 

Ouns  of  the  following  calibers  have  been  used  in  the  tests,  viz, 
Bpounder,  3.2-inch,  4.7-inch,  5-inch,  7-inch  howitzer,  12-inch  rifle,  and 
12-inch  mortar.  In  the  tables  submitted  herewith  the  results  are  sepa- 
rated according  to  the  calibers  of  the  guns  and  the  objects  of  firing, 
viz,  the  tests  of  the  regular  samples  submitted  and  of  the  special 
powders  for  the  test  of  3.2-inch  rifles. 

AMEBIGAN  SMOSIBLESS  POWDEB. 

But  few  firings  have  been  made  with  this  powder  during  the  year. 
The  tests  were  made  principally  for  the  information  of  the  manufactur- 
ers in  their  efforts  to  produce  a  x)owder  suitable  for  the  8-inch  B.  L.  rifle. 
No  samples  for  the  later  rifle  have  been  submitted  by  this  company. 

DRI6GSSCHR0EDER  6-POlTNDEB  R.  F.  GUN. 


Dftte. 

Charge. 

pToJec> 
tile. 

Velocity. 

Presenre. 

Remarks. 

Sept.  23, 1896 

Lb§.  Oz. 

1    6 
1    6 

6 
6 

Put, 

1.650 
1,972 

Pound*. 

16,660 
22,946 

rW.-A.  smokeless  powder.  fi^nA^ 
XX,  ^  by  lU  inch ;  sranulatioD, 
70;  20  per  cent  nUroglyoerln. 
The  grains  were  solid  cylinders. 
The  powder  was  too  slow  for 
this  gon. 

159 


160 


APPENDIX    15. 


8.2.INCH  B.L.  RIFLE.  STEEL.  NO.L 


Date. 


Sept.  23, 1805 
Oct  11,  1895 

Oct  14,  1895 

Oct  11,  1895 
Oct  16,  1895 


Cliarge. 

Projec- 
tile. 

Lbs.  Oz. 

Pouiuis, 

1    0 

l«A 

1    34 

36A 

1    0 

18A 

1    4 

18A 

1    7 

18A 

1    8 

1«A 

1    7 
1    7 

18A 

18A 

1    7 
1    7| 

ISA 
ISA 

1    6 

ISA 

1    4i 

ISA 

1    5 

ISA 

1    5 

ISA 

1    5 

ISA 

1 

Velocity.  Pressure, 


Feet.     '  Pounds. 


972 
1,173 

1,014 
1,228 
1,387 
1,444 
1,411 
1,402 
1,401 
1,400 

1,531 
1,416 
1,403 
1,412 

1,417 


10,075 
15,404 

11,790 
17, 613 
22,446 
23,883 
22,920 
22,100 
22.492 
22,000 

24.339 
20,185 
20,354 
20,123 
20, 369 


Bemarks. 


W.-A.,  grade  XX,  {„  byi  inch; 

frauolation  600.  Is  umber  of  un- 
nmed  grains  each  discharge. 

W.-A.,  grade  XX,  formula  72 1 
granauitiou,  869.  Grains  are 
cylindrical,  about )  inch  long  by 
^  inch  in  diameter:  are  pierced 
>  centrally  in  direction  of  their 
length  by  1  hole  about  ^9  inch 
in  diameter.  Powder  is  light 
brown  and  said  to  contain  20 

.  per  cent  nitroglycerin. 

w.-A.,  grade  XXX,  formula  76; 
granuIatioD,  990.  Grains  are 
same  in  size  and  form  as  XX. 
but  color  a  darker  brown.  This 
powder  Is  said  to  contain  30  per 
cent  nitroglycerin. 


Oct  8,  1885 


5INCH  B.  L.  RIFLE,  STEEL,  NO.  1. 


5    0 

45 

6    8 

46 

7    5 

45 

I 

1,256  !{ 
1,835  I 
1, 544  '{ 


9,257 
8,967 
18,600 
18,982 
14,244 
14,689 


I 


W.-A.  smokeless ;  len^h  of  grains, 
4 inch;  diameter,  /« inch;  holes 
^  inch  in  diameter. 


WALSRODE  SMOKELESS  POWDER. 


A  single  sample,  for  the  3.2-inch  rifle,  was  submitted  by  the  Wals- 
rode  Powder  Company  of  New  York. 

3.2.INCH  B.  L.  RITLE,  STEEL,  NO.  1. 


Date. 

Charge. 

Projec- 
tUe. 

Velocity. 

L 
Pressure. 

Kemarks. 

Sept.26, 1895 

Lbs.  Oz. 

0  12 

0  14 

1  00 
0  15 
0  15 
0  15 

Pounds. 

lit 

Feet. 

1,213 
1,330 
1,462 
1,400 
1,380 
1,404 

Pounds. 

21,220 
25,815 
34,055 
82,860 
28,380 
80,836 

Walsrode  cannon,  Ko.  32.  The 
grains  are  thin  square  disks,  /s 
inch  long  by  a^  inch  wide  by  4*5 
inch  thicK.    Powder  is  yellow 

I  when  held  up  to  light  but  the 
grains  are  coated  with  graphite, 
making  them  appear  gray  at 
shoiTt  distance. 

FRENCH  B.  N.  AND   CORDITE. 

Firings  have  been  made  with  these  powders  from  the  5-inch  siege 
gun  and  4.7-inch  Armstrong  rapid-fire  gun  in  connection  with  the  use 
of  the  free-recoil  carriage,  for  determining  pressure  curves.  The  pow- 
ders were  received  at  this  post,  B.  N.  September  16,  1893;  Cordite 
March  10, 1892,  and  the  results  are  principally  interesting  as  indicating 
that  smokeless  powders  can  be  stored  in  ordinary  powder  magazines 
without  deterioration. 


SUMMARY  OF  TESTS   OP  SMOKELESS  POWDERS. 
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5-IKCH  B.  L.  RIFLE,  STEEL,  NO.  11. 


Date. 


Maj20.1896 


June  1, 1806 


Charge. 

Projec- 
tile. 

Lbg.  Ox. 

Pounds. 

8    0 

46 

7    0 

46 

6    8 

65A 

6    8 

66 

Velocity. 


Preeeiire. 


Remarks. 


Feet.     I  Pounds. 
1  am  7    22, 480  '\French  emokelees  B.  N.,  for  4.7- 
i.ww  X    22,720,/    inch  Can6t  gun. 

2.014   /    85.800S 

^""   \    35,600 

1  m    /    33, 764  , 1  French  Bmokelese  B.  N.,  for  3.2- 

^'"^  \    84,000  Y    inch  rifle. 

34,040 

36,200 


.  -gj   /    34,040  I 
*'  ^^^   \    36, 200  IJ 


4.7INCH  ARMSTRONG  R.  F.  GUN. 


36,800 

38,422 

40,089 

40,022 

39, 140  I 

30.120 


^rdite. 


MAXIM  SMOKELESS  POWDER. 

The  Maxim  Powder  and  Torpedo  Company  has  been  exceedingly 
active  during  the  year  in  producing  samples  of  powders  adapted  to 
guns  of  various  calibers.  In  addition  to  the  special  powders  for  the 
3.2inch  ritle,  firings  have  been  made  with  most  excellent  results  with 
the  4.7-inch  Armstrong  E.  F.  gun,  6-inch  siege  rilie,  7-inch  siege  how- 
itzer, 12-inch  mortar,  and  12-inch  rifle,  as  shown  by  the  following  tables.' 
These  results  are  especially  interesting,  as,  with  the  exception  of  the 
5-inch  rifle,  no  powders  of  American  manufacture  have  been  tested  in 
these  guns.  They  compare  favorably  with  the  best  results  obtained 
with  foreign  powders. 


5.INCH  B.  L 

.  SIEGE  RIFLE,  STEEL,  NO.  11. 

Dat«. 

Charge. 

Projec. 
tile. 

Pouf^. 
45 

45 

50 

50 

50 

Velocity. 

Pressure. 

RemarkB. 

June  22, 1806 

Lbs.  Oz. 
0    4 

0    8 

0    6 

9    5 

0    6 

Feet. 
2,280 

2,330 

2,240 

2,238 

2,232 

Pounds. 
{    32.280 
\    32,400 
/    34,222 
\    33.636 
/    35,244 
\    34,980 
/    35,680 
\    36,067 
/    35.333 

\    35,550 

. 
1 

Maxim  smokeless,  82*,  M.  P.,  4  J. 
The  powder  is  cylindrical  in 
shape,  1^-inches  in  length  and 
0.337  inch  in  diameter.    The 

'  color  is  dark  brown.  Each 
grain  is  pierced  with  7  holes 
in  the  direction  of  its  length. 
There  were  no  unbumed  grains. 

5.INCH  B.  L.  RIFLE,  SIEGE.  STEEL,  NO.  9. 


Apr.  4,1896 

0    0 

B5i'g 

1.917 

30,520 

Apr.  8.1806 

0  11 

55 

2  121 

42,680 

Maxim,  M.  P.,  4,  for  5-ineh  gun. 

Apr.  0, 1896 

0    3 

WA 

2.178 

37,766 

The  grains  of  this  powder  are 

Apr.l3. 1806 

0    2 

55U 

1,920 

37.444 

>    cylindrical,  1^  inches  long  and 

0    0 

55 

2, 103 

35, 175 

^incli  in  dLametur.   Color,  dark 
brown. 

9    0 

55 

2,152 

35, 289 

9    0 

45 

2.261 

30, 246 

ORD  96 11 
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3.2.INCH  B.  L.  RIFLE,  STEEL,  aBRDOM  BREECH  MECHANISM,  NO.  1. 


Date. 


Charge. 


Projec- 
tile. 


Feb.  14, 1896 


Lb9.  Oz. 


1 
1 
1 
1 
1 
1 
1 


0 
4 

A 
3 

5i 


Pounds, 
16A 

1«A 
IJA 

18A 
i«A 

16A 


Velocity. 


Feel. 
1,232 
1,531 
1,460 
1,457 
1,458 
1,586 
1,571 


Pressure.  I 


Remarks. 


PoundM. 
15,074 
23,117 
23,700 
23,580 
23,400 
27,890 
27,480 


'^  Maxim  smokeless,  M.  P.,  3  B., 
formula,  82*;  ^ranulatioii,  872 


This  powder  is  cylindrical  in 
shape,  I -inch  long  by  ^incb  in 
diameter.  Each  grain  is  pierced 
with  7  holes  in  the  direction  of 
its  length. 


7INCH  B.  L.  HOWITZER.  STEEL.  NO.  1. 


Aug.  27, 1895 

4  12 

105 

1,102 

15, 212 

4  12 

105 

1,102 

15,077 

4  12 

125 

1,040  i 

16,000 

4  12 

125 

1,044 

16,069 

5    0 

125 

1,074 

17,629 

6    0 

125 

1,076 

17.629 

Maxim  smokeless.  M.  P..  3  by  | 
inch.  No.  82;  granulation.  760. 
This  powder  is  said  to  l>o  like 
the  field-gun  powder  furnished 
by  this  compauy,  and  in  size 
and  appearance  is  the  same. 
The  dilference  in  granulation 
is  probably  due  to  oiffereQce  in 
drying  or  density. 


12-INCH  B.  L.  CAST-IRON  MORTAR,  NO.  28. 


Jan.  13. 1896 


Jan.  15, 1896 


25  0 

35  0 

38  0 

42  0 

47  0 

47  0 


800 
800 
800 
800 
800 
800 


824 
1,065 
1.136 
1,154 
1,258 
1,252 


{ 


14,200 
14, 140 
23, 420 
23,620 
26,080 
26,560 
23,960 
24.222 
29,160 
80,400 
29,618 
29,673 


Maxim,  A.  1,  formula  82*.    Die,  M. 
P.,  6;  size,  1  inch. 


12.INCH  B.  L.  RIFLE,  STEEL,  NO.  12. 


Aug.  27, 1895 

130 

0 

174 

0 

Sept.  4, 1895 

200 

0 

220 

0 

1,004 
1,002 
1,002 
1,002 


1,542 
1,847 

2, 047  |{ 

! 
2,204   I 


{ 


15, 737 
15,282 
21,600 
22, 100 
28.709 
28,745 
36,720 
35.  760 


Maxim  smokeless.  No.  82;  granu- 
lation, 12.  The  graiuft  are  made 
in  the  form  of  CTlinders.  2^ 
inches  long,  |-inch  in  diam- 
eter, pierced  with  7  canals,  each 
about  I's  inch  in  diameter. 


4.7-INCH  AliMSTRONG  R.  F.  GUN. 


May  25, 1896 

6  13 

6  13 

5&A 
55A 

2.034 
2,037 

/    33,360 
\    34,222 
f    33,4«U 
\    33,782 

Maxim  smokeless,  M.  P.,  4. 

5  INCH  B.  L.  RIFLE,  STEEL,  NO.  1. 


Sept.  4,  1896 

3    0 

45 

1,321 

f    10.050 
\     10.200 

4    8 

45 

1,742 

/     16,650 
\     17,070 

4  12 

46 

1,748 

/    19,000 
I    19,350 

5    0 

45 

1  821    /    2^'  *^^ 
^'^2*    \    21.231 

1  860   /    21.354 
^'•^^   \    21,292 

5    0 

45 

5    0 

45 

1  849  7     21,029 
^'^^   \    20.946 

6    0 

45 

1,810 

J    21.627 
\    21,437 

Maxim  smokeless,  No.  82,  M.  P., 
3  by  i  inch ;  granulation,  822. 
Thifl  powder  is  the  same  as  the 
tield  •  gi:u  powder,  except  in 
granulation,  which  difference  is 
probably  due  to  density  or  dry- 
ing. 


SUMMARY  OF  T£STS  OF  SMOKELESS  POWDERS. 
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SPECIAL  POWDERS  FOR  3.2-lNCH  B.  L.  FIELD  RIFLES. 

For  the  purpose  of  securing  several  kinds  of  i)Owders,  but  of  the 
same  ballistic  qualities,  for  use  in  testing  certain  experimental  breech 
mechanisms  for  the  3.2-inch  field  gun,  the  Department  issued  the  fol- 
lowing specifications,  dated  November  15,  1895.  Under  these  specifi- 
cations samples  were  submitted  by  the  California  Powder  Works,  the 
Messrs.  Du  Pont,  and  the  Maxim  Powder  and  Torpedo  Company.  The 
necessary  powders  of  each  variety  were  obtained,  and  the  tests  of  the 
breech  mechanisms  are  now  in  progress. 

SPKCIFICATIONS. 

These  specifications  are  intended  for  the  procurement  of  several 
kinds  of  smokeless  powder  for  tests  in  the  3.2-inch  field  gun,  with  special 
reference  to  a  determination  of  their  value  as  cannon  |)owders,  viz : 

1.  Powder  of  the  same  composition  as  the  I'ejrton  smokeless  powder 
for  cannon,  recently  tested  by  the  Department. 

2.  Powder  of  the  same  composition  as  the  Maxim- Schupphaus  smoke- 
less powder  for  cannon,  recently  tested  by  the  Department. 

3.  A  plain  gun-cotton  powder  containing  no  nitroglycerin. 

4.  Powder  having  essentially  the  comx)Osition,  76  per  cent  low  grade 
or  nitrocotton,  and  25  per  cent  nitroglycerin. 

The  field-gun  powders  must  fulfill  the  service  requirements  of  a 
I)Owder  adapted  to  the  3.2-inch  B.  L.  field  gun  with  fixed  ammunition. 
They  will  be  used  to  test  experimental  breech  mechanisms  for  the  3.2- 
inch  field  gun,  and  at  the  same  time  to  compare  the  erosive  effects  of 
the  powders. 

BaUwtic  qtutUtiea, — Each  lot  must  show  for  acceptance  the  ballistic 
qualities  stated  for  the  kind  of  i>owder  as  follows :  For  3.2-inch  field 
gun,  with  metallic  cartridge  case  affording  50  cubic  inches  powder 
space  and  projectile  weighing  16 j  pounds,  a  muzzle  velocity  of  1,150 
feet  per  second,  with  a  maximum  pressure  not  less  than  27,000  pounds 
per  square  inch,  nor  greater  than  30,000  pounds  per  square  inch. 

The  results  obtained  with  the  samples  submitted  are  as  follows : 


3.2-INCH  B.  L.  RIFLE,  STEEL,  6ERDOM  BREECH  MBCHAKISM,  NO.  1. 


Date. 


Apr.  13, 1896 
Apr.  U,  1886 


Charge. 


Lbs.  Oz. 
1    2 


0 
0 
0 
0 
0 
0 


15 

14* 
14| 

14i 


1    3 
1    4 


Apr.  10, 1896  1    5| 


Projec- 
tile. 

Velocity. 

Poundi. 

Feet. 

ISA 

1,633 

16A 

1,483 

i«A 

1,453 

WA 

1,412 

16A 

1,425 

i«A 

1,431 

i«A 

1,429 

WA 

1,471 

16A 

1,536 

leA 

1,417 

Pressure. 


Poundt. 
41,900 
82,640 
31.690 
28,720 
29,080 
30,220 
29.400 


23,960 
27,200 


27,945 


RemArks. 


Maxim  smokeless,  M.  P.,  2  B.; 
grannlatiou,  1,708.  The  grain 
of  this  powder  is  cylindrical, 
length  I  inch,  diameter  ^  inch, 
ana  is  pierced  with  7  holes 
narallel  to  its  length.  Color, 
brown. 

Maxim  smokeless,  M.  P.,  2  B.; 
balli8tit«.    The  grains  of  this 

f>wder  are  cylindrical,  length 
inch,  diameter  ^  inch,  and  are 
pierced  with  7  holes  parallel  to 
its  length.  The  grain  is  trans- 
Inoent  and  of  a  golden-yellow 
color. 
Dn  Pont's  smokeless.  No.  63. 
This  powder  is  a  cylindrical 
grain  A  l°ch  in  length  and  A 
inch  in  diameter.  Tt  is  pierced 
with  7  holes  in  the  direction 
of  its  length.    The  form  of  the 

Sain  is  identical  with  that  of 
axim  powder.    The  color  is 
a  dirty  cream. 
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8.2-INCH  B.  L.  BIFLB,  STEEL,  GERDOK  BBEECH  MECHANISH,  NO.  l-Gontinoed. 


Date. 

Charge. 

Prejoc- 
tile. 

Pounds. 

Velocity. 

Pressure. 

Semarks. 

Lbs.  Oz. 

Feet. 

Pounds. 

Da   Font's    smokeless,   No.  61. 

This  is  a  saaare,  flat-grained 
powder  having  a   glazing  of    ! 
graphite.    Each  side  of  so  aare 
IS  aoout  A  inch,  and  the  thick- 

Apr. 10, 1896 

1    4» 

leA 

1,399 

32,620 

ness  of    the    grain   about  ^ 

inch.    PartiaUy  burned  grains 

found  in  bore. 

Du    Font's    smokeless,  No.   68. 

Apr.  17, 1896 

m 

leA 

1.243 
1,330 

24,900 
29,782 

This  powder  differs  from  No. 
64  in  that  the  grains  are  ^  inch 
in  thickness.  Partially  burned 
grains  found  in  bore. 
Toyton  smokeless.    Each  grain  of 
this  powder  is  formed  of2  trun- 
cated pyramids  placed  with  their 
lower  parts  together.  Thebasee 

Apr.  9.  1896 

1    1 

18  A 

1,479 

28,927 

of  these  pyramids  are  generally 
rectanj^Hu*.    The  length  of  the 

1    0| 
1    Of 

i«A 
leA 

1,461 
1,459 

28, 360 
27,818 

grain  is  about  ^  inch,  width  ^ 
inch,  height  ^  mch.    The  pow- 
der has  a  glazing  of  grapnlte, 
which  can  be  readily  rubbed  off* 

1    0} 

WA 

1,465 

28,280 

m 

displaying  a  yellow  grain  be- 
neath.   The  smoke  is  of  alight- 

gray  color,  which  dissipates  rax>- 

idly  and  has  a  disagreeable  odor. 
'Du    Font's    smokeless,    No.  59. 

^ 

This  i>owder  is  flat  grained,  the 

upper  and  lower  surfaces  of  the 

Mar.  18, 1896 

1    2 

i«A 

1,215 

20,540 

grains  being  square.    The  pow- 
der has  a  gazing  of  grapnite. 
Dimensions  of  side  of  square,  ^ 
inch;  thickness,  A  inch;  gran- 

1   4 

ifiA 

1.330 

26,540 

1    5 

16A 

1,438 

32,680 

ulation,  3,260. 

Du   Font's    smokeless,   No.   58. 

• 

This  powder  is  flat  graihed,  the 
upper  and  lower  surfaces  of  the 

1    5 
1    5 

11!^ 

1,391 
1,872 

31, 418 
29,580 

KHiins  being  square.   The  pow- 
der has  a  glazing  of  grapnite. 
Dimensions  of  side  of  square,  A 
inch ;  thickness,  JW  inch ;  gran- 

ulaUon.  3,960. 

Du  Font's   smokeless.   No.    60. 

This  powder  is  flat  grained  and 

Mar.  8, 1896 

1    6 

16A 

1,385 

32,620 

same   dimensions   as    No.   58. 
*  The  grains    have  a   smoother 

fluLsh  than  those  of  Nos.  58  and 
,    59.    Granulation,  3,500. 
'Maxim     smokeless,   M.    P.*,  B; 

granulation,  600.    This  powder 

has  a  composition  of  25  per  cent 

Mar.  4. 1896 

0  12 

1  5 
1    6 
1    6 

la 

866 
1,277 
1,333 
1,338 

7,300 

1 A   n/h^ 

nitroglycerin   and  75  per  cent 
soluble  pyrozyline,  with  urea 
added  as  a   neutralieer.    The 

1 

16A 

10,  907 
19,460 
19,860 

grains    are    cylindrical.     The 
length  of  the  cylinder  is  \  inch 
ana  width  ^o  inch.    Each  grain 

is  pierced  ^nith  7  holes  parallel 
to  the  elements  of  the  cylinder. 

The  powder  is  of  an  amber  color 

.    and  IS  translacent. 

BtJMMARY  OP  TESTS   OP   SMOKELESS  POWDERS. 
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3.3-IKCH  B.  L.  RIFLE,  STEEL,  NO.  1. 


Date. 


Feb.  3, 1896 


Jail.  31,  1896 


Deo.  18, 1895 


Jan.  18, 1896 


Oct  18, 1896 


Charge. 


Lbi.Oz. 


1 
1 
1 
I 
1 


1 
1 
1 
1 
1 
1 


2 

8* 

4 
4 
4 


1    «i 
1    6| 


1    2 
1    6} 


51 

5 

8 
3 


0  15 

0  15 
0  15 
0  15 


Poundt. 


16A 

6A 

16A 


16A 

iss 

16A 


ISS 


16A 
left 

16" 


18 


Velocity. 


Feet. 


1,271 
1,864 
1,407 
1,412 
1,399 


1,333 
1,388 
1,352 
1,534 
1,458 
1,408 


1,181 
1,496 


1,633 
1,575 
1,551 
1,478 
1,442 
1,430 

1,306 

1,855 
1,385 
1,356 


Preasore. 


Poundt. 


21, 370 
27,891 
80,800 
31,040 
30,000 


26,640 
27.260 
27,855 
43,780 
87,860 
32,460 


18,545 
34,527 


34,467 
31,491 
30,560 
27,560 
25,855 
25,120 

22,670 

27.000 
31,260 
27,745 


Bemarka. 


Dn  Font's  smokeless,  No.  53.  The 
grains  of  powder  are  flat  and 
square  shaped.  The  sides  of  the 
grain  are  about  ^  inch  and  ^ 
inch  thick,  and  have  a  glazing 
of  graphite.  Burning  grains 
projected  from  gun  and  par- 
tially burned  grains  found  in 
gun. 

Du  Pon t's  smokeless,  No.  52.  The 
powder  is  square  shaped  ahd 
flat  gi'ained.  The  sides  of  the 
square  are  about  /g  inch  and  the 
thickness  about  W^  inch.  The 
powder  has  a  glazing  of  graph- 
ite, which  gives  rise  to  much 
dust  in  handling.  It  is  a  plain 
cotton  powder.  Burning  grains 
thrown  from  gun  and  jMrtially 
burned  grains  found  in  bore. 
The  size  of  partiallv  burned 
grains  diminianed  as  tne  weight 
of  charge  increased. 

Du  Font's  smokeless,  No.  47,  B. 
C.  The  grains  of  this  powder 
are  rectangular  disks  about  0.38 
inch  long  by  0.30  inch  wide  by 
0.08  inch  thick.  The  oolor  i» 
light  buff. 

Du  Font's  smokeless.  No.  51. 
The  grains  of  this  powder  are 
thin  rectangular  disks  about 
0.35  inch  long  by  0.34  inch 
wide  by  about  0.05  inch  in 
thickness.  They  are  translu- 
cent and  of  a  dark -brown  oolor. 

Du  Font's  smokeless.  No.  17, 
thick.  In  storage  since  Apr.  5, 
1895.  *^ 

Du  Font's  smokeless.  No.  19, 
thick.  In  storage  since  Apr.  5, 
1896. 


3.2.INCH  B.  L.  RIFLE.  STEEL,  OERDOM  BREECH  MECHANISM,  NO.  2. 


June  29,1896 

0  14i 

16A 

1,438 

82,855  1 

0  13 

16f^ 

1,366 

29,618 

June30,1896 

0  13 

16A 

1,366 

28,280 

0  13| 

16A 

1,386 

29,300   J 

Maxim,  lot  1, 1896,  M.  F.,  280^  O 
>    Length,  I  inch.  Received    >/ 


June  18, 1896. 


3.2-INCH  B.  L.  RIFLE,  STEEL,  GERDOM  BREECH  MECHANISM,  NO.  1. 


June  28, 1896 

0  14 
0  14| 
0  14} 

1,402 
1,427 
1,424 

^Maxim  smokeless,  82>,  M.  F.,  2  B 

27  260       -^  N.       The  grain  of  this  pow- 

29,'  020  J  ^^'^X'  ^^^  w  cylindrical,  j  inch 

28,964   1    ^^     long  by  ^  inch  in  diame- 

1      ter,  and  pierced  with  7  holes 

;  I    along  parallel  to  its  elements. 

1 

8.2.INCH  B.  L.  RIFLE.  STEEL,  NO.  1. 


Oct.  14, 1895 

1    6 

w. 

1,104 

1 
18,100 

Du  Font's  smokeless.  35-A.    The 
grains  of  this  powder  are  qylin- 
drical,  about  1  inch  long  by  A 
inch   in   diameter.     They  are 
pierced  in  the  direction  of  thdr 
length  by  7  small  holes  about 
^  inch  in  diameter.    Thtt  color 
may  be  described  as  snuff  color. 
Powder  is  too  alow. 
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3.2  IKCH  B.  L.  RIFLB,  STEEL,  GBR2X)M  BREECH  MECHAKISM,  NO.l. 


Date. 


May  8,  1896 


May21. 1896 


Charge.  \   ^fHif'-    Velocity. 


Lbs.  Oz. 


I    4J 


Jnnell,1896 


June  27,1896 


I  2 
1  5 
1    5 


0  15 

1  1* 
1    U 


1    4 

1    41 
1    4| 


1    4i 

1    U 

1    5i 


Pounds. 


1«A 


16A 
16A 


16A 


1«A 


JV^e. 


1,418 


1,302 
1,504 
1,500 


Pressure.' 


foicndc. 


26,540  '{ 


Remarks. 


1,315 
1,456 
1,468 


1,399 
1,461 
1,447 


1,394 
1,440 
1,443 


19.356 
27.400 
26,180 


19, 460 
25,300 
26,560 


24,244 
27,782 
26,927 


24,480 
26,460 
26,440 


Da  Pout's  emokelees,  No.  71. 
The  grains  of  this  p^o'wder  are 
cylindrical;  length  ,'5  Inch,  di- 
ameter Af  inch,  and  are  pierced 
with  7  Doles  parallel  to  their 
lengths. 

Dii  Pont's  smokeless,  Ko.  1,  1896. 
The  grains  of  this  powder  are 
square  disks  about  0.057  inch 
thick  and  0.36  inch  on  a  side. 
They  are  translucent,  and  when 
held  up  to  the  light  the  color  is 
greenish  yellow. 

Da  Pont's  (lallistite.  lot  1  A.  1896. 
The  grains  of  this  powder  are 
thin  and  approximate! v  square 
dinks  from  0.35  to  0.37  inch  on  a 
side  and  from  0.035  to  0.045  inch 
thick.  They  are  traiislticent, 
and  when  held  up  to  the  light 
the  color  is  a  greenish  yellow. 

Du  Pont's  sample  2  A ,  1896.     The 

grains  of  this  powder  are  cylin- 
rical  and  pierced  with  7  small 
holes.  The  length  is  about J| 
inch  and  diameter  about  0.28 
inch.  Color,  grayish  yellow. 
There  were  no  unhumed 
grains. 
Du  Pont's  smokeless,  2  B,  1896. 
The  grain  <>f  this  powder  is 
cylindrical,  0.49  inch  in  length 
and  about  0.285  inch  in  diame- 
ter, pierced  with  7  holes  in  the 
direction  of  its  length.  The 
color  is  that  of  a  dirty  cream. 
No  unbomed  grains. 


3.2-INCH  B.  L.  RIFLE,  NO.  52,  CONVERTED  TO  DASHIEL  BREECH  MECHANISM. 


June  30,1806 


1    5| 

18A 

1,480 

1    5| 

16fl, 

1,500 

1    5| 

1«A 

1,493 

^'Sr!!  ill>a  Pont's  smokeless,  2  B,  1896; 
»  500  ij    composition  "  C." 


Very  respectfully,  your  obedient  servant, 

Frank  Heath, 
Captain^  Ordnance  Department^  U.  8.  A.,  Commanding, 

The  Chief  of  Ordnance,  United  States  Army, 

Washington^  D.  0. 

(17054) 
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range  tables  for  s.6-inch  b,  l.  field  gun. 

Sandy  Hook  Peoving  Ground, 

Octobers,  1895. 

Sib  :  Pursaant  to  your  verbal  directions,  I  have  the  honor  to  submit 
the  following  report  on  the  firings  conducted  for  the  purpose  of  verify- 
ing the  range  table  computed  for  the  3.6-inch  B.  L.  rifle. 

This  Aring  was  done  with  the  3.6-inch  B.  L.  ride  No.  13,  and  continued 
whenever  practicable  from  July  20, 1896,  until  finished,  August  28, 1895. 

Du  Pout's  sphero-hexagonal  powder,  U.  F.,  lot  20,  having  given  very 
satisfactory  results  in  the  3.2-inch  B.  L.  rifle,  it  was  first  selected  for 
trial  in  this  firing.  After  a  number  of  rounds  had  been  fired  with  it,  it 
was  given  up  because  of  the  excessive  variation  in  velocity  with  the 
same  charge.  This  powder,  as  well  as  the  U.  F.,  lot  3,  thereafter  used, 
was  carefully  mixed  by  hand  in  such  a  quantity  as  to  be  more  than 
enough  for  the  rounds  contemplated  in  this  work. 

Du  Pout's  sphero-hexagonal,  U.  F.,  lot  3,  was  then  tried,  and  a  charge 
of  4  pounds  7  ounces,  giving  a  muzzle  velocity  of  1,547.3  feet  per  second, 
was  selected.  The  instrumental  velocity  was  reduced  to  the  muzzle  by 
Ingalls's  formula. 

All  firings  to  determine  the  charge  were  done  from  the  field  platform, 
but  all  subsecinent  rounds  were  fired  from  the  clay  bed  near  the  6- 
pounder  platform.  This  was  done  because  the  conditions  there  were 
considered  more  nearly  like  those  existing  in  actual  service  than  if  the 
gun  were  fired  from  a  concrete  platform  or  on  the  sand. 

Before  firing  for  range  the  angle  of  jump  for  each  degree  up  to  10 
degrees  was  determined  in  the  following  manner:  A  screen  composed 
of  inch  boards  was  placed  at  a  distance  of  100  feet  from  the  muzzle, 
and  the  gun  fired  at  it  with  angles  of  elevation  of  30',  1^,  2°,  etc.,  up 
to  lOo.  The  point  where  the  axis  of  the  bore  (prolonged)  pierced  the 
screen  was  determined  by  the  bore  sights  and  a  marker  at  the  screen. 
The  time  of  flight,  T,  to  the  screen  was  calculated  by  Ingalls's  formula. 

The  height  of  the  center  of  the  shot  hole  above  the  point  where  the 
axis  of  the  bore  (prolonged)  pierced  the  screen  plus  the  amount  of  fall 
of  the  projectile  in  the  time,  T,  gave  the  increase  of  the  tangent  line  of 
the  angle  of  departure  over  that  of  the  angle  of  elevation  (taking 
the  distance  to  the  screen  from  the  muzzle  of  the  gun  when  level  as  the 
radius).  Adding  this  increase  to  the  tangent  line  of  the  angle  of  ele- 
vation by  the  quadrant,  the  angle  of  departure  was  determined,  and 
subtracting  from  it  the  angle  of  elevation  by  the  quadrant  the  angle  of 
jump  was  obtained. 

Forty- four  rounds  in  all  were  fired  to  determine  the  j  ump.  The  rounds 
marked  R  in  the  firing  record  were  rejected.  This  was  done  not  only 
because  the  jump  deduced  from  them  varied  greatly  from  others  at  the 
same  elevation,  but  £klso  because  they  were  inconsistent  with  all  others 
obtained  at  that  time.  The  mean  angle  of  jump  for  any  elevation  was 
determined  by  taking  the  mean  increase  of  the  tangent  lines  of  the 
angle  of  dep^ure  over  that  of  the  angle  of  elevation  and  computing 
the  jump  from  this  mean.  This  was  done  to  save  the  time  that  would 
be  spent  in  computing  the  jump  for  each  round  at  the  same  elevation, 
and  taking  the  mean  of  these.  167 
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It  will  be  seen  from  the  results  that  the  jump  varies  considerably 
from  round  to  round.  This^  however,  is  to  be  expected  when  the  nature 
of  the  ground  is  considered.  It  was  found  necessary  to  put  a  3iuch 
plank  under  the  trail  to  prevent  the  latter  from  tearing  up  the  ground. 

The  jump  having  been  determined,  the  firing  for  range  was  begua 
and  continued  whenever  possible  until  finished.  To  avoid  delay  the 
tiring  was  not  confined  to  days  when  there  was  no  wind,  but  this  effect 
was  left  to  be  corrected  by  wind  formuhie. 

The  distance  of  the  point  of  fall  of  each  shot  from  the  mazzle  was 
determined  by  triangulation,  and  the  distance  of  the  point  of  fall  above 
or  below  the  muzzle  of  the  gun  by  leveling.  The  leveling  was  done  by 
me  and  the  triangulation  by  Mr.  Tinlin  under  my  direction.  Great 
care  had  to  be  exercised  in  the  triangulation  because  the  irregular  shore 
line  and  the  proximity  of  the  woods  to  the  high-water  mark  made  the 
triangles  used  much  more  acute  than  was  desired.  The  irregularity  of 
the  surface  of  the  ground  also  made  the  measurement  of  the  base  lines 
difficult.  Where  the  surface  was  very  irregular  posts  were  driven  in, 
their  tops  leveled  with  the  level,  and  the  measurements  made  on  them. 
All  distances  were  determined  by  two  independent  triangulations  and 
a  mean  of  the  results  taken.  The  distances  to  the  origins  of  the  targets 
fired  August  13, 14,  and  20,  so  measured,  agreed  within  1  yard;  the  dis- 
tances to  the  origin  of  the  target  fired  August  28,  measured  by  two 
Independent  triangulations,  agreed  within  2  yards.  In  computing  the 
correction  due  to  the  distance  of  the  point  of  fall  below  the  horizontal 
plane  through  the  muzzle  of  the  gun  it  was  found  sufficiently  accurate  to 
estimate  the  angle  of  fall  from  a  consideration  of  the  angle  of  departure 
and  the  observed  range. 

In  calculating  the  correction  due  to  the  wind,  the  formula  of  Major 
Muzeau  of  the  French  Artillery  was  used.  This  formula  is  given  on 
page  172  of  Ingalls's  Hand  Book  of  Problems  in  Direct  Fire  and  is  as 
follows : 

A;^=Wpf  T yi^a^  )  ^^  ^X  is  the  correction  due  to  the  wind. 

Wp=the  component  of  the  velocity  of  the  wind  parallel  to  the  plane  of 
fire  in  feet  per  second. 
T=time  of  flight. 
X=observed  range  in  feet. 
V=: muzzle  velocity. 
^=:angle  of  departure. 

V^  sin  2  (D 

a= — 

gx 

(7=acceIeration  of  gravity. 

The  observed  time  of  flight  not  being  considered  accurate,  the  time 
of  flight  was  calculated  by  Ingalls's  wind  formula,  as  follows: 

Using  the  observed  range  and  the  time  of  flight  calculated  in  still  air, 
determine  the  value  of  t?±  Wp  by  the  formula 

X-\-T  W 

S  (v±  W,)=-— ^-  -'•+8(V±Wp) 

Having  vJb  W,  recalculate  the  time  of  flight  by  the  formula 

The  value  of    k-  for  each  round  was  determined  by  dividing  the 

weight  in  grains  of  1  cubic  foot  of  air  at  62°  F.,  30"  barometer,  and  two- 
thirds  saturation^  by  the  weight  in  grains  of  1  cubic  foot  of  $^ir  at  tbo 
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temperatare,  barometer,  and  state  of  saturation  that  obtained  at  the 
instant  the  gun  was  fired.  These  values  were  taken  from  the  table  pre- 
pared by  Gapt.  (now  Maj.  and  Paymaster)  Charles  E.  Kilbourne,  Signal 

w 
Corps,  published  January  1,  1892.      The  value  of    «  was  taken  at 

1.5432.  The  value  of  c  was  assumed  as  0.93  as  in  the  preliminary  cal- 
culation for  the  range  table.  As  will  be  seen  by  a  consideration  of  the 
reduced  ranges,  the  value  of  c  is  not  constant,  but  variable.  However, 
as  it  only  enters  into  the  value  of  the  corrections,  it  is  not  thought  that 
the  results  are  much  affected  thereby. 

The  value  of  log  C  for  62°  F.,  30"  barometer,  and  two-thirds  satu- 
ration, calculated  as  above,  was  found  to  be  0.22186.  This  is  taken  as 
the  standard  value. 

To  reduce  the  ranges  (corrected  for  level  of  point  of  fall  and  for  wind) 
to  the  ranges  under  standard  conditions  of  the  air,  the  following  method 
was  pursued:  From  the  formula  sin  2  </>  =  A  C  it  is  seen  that  the  prod- 
uct A  C  is  constant  for  the  same  angle  of  departure. 

Let  A]  and  Ci  be  the  values  under  the  conditions  existing  when  the 
gun  is  ftred,  and  let  Ao  and  Co  be  the  values  under  the  standard  con- 
ditions of  the  air.  Then  Ai  Ci  =  Ao  Co.  Dividing  the  range  (corrected 
for  level  of  point  of  fall  and  for  wind)  by  Ci,  and  entering  Table  A 
with  the  value  of  Zi  resulting,  we  take  from  it  the  value  of  Ai.    Then 

A  C 

Ao  =  ""A^j  *^^  entering  Table  A  again  with  this  value  of  Ao,  we 

obtain  the  value  of  Zo,  which  multiplied  by  Co  will  give  the  value  of 
Xo,  or  the  range  reduced  to  standard  conditions  of  the  air. 

This  method  of  reducing  the  range  to  standard  conditions  of  the  air 
was  reached  in  a  discussion  of  the  subject  with  Lieutenant  Whistler, 
Fifth  Artillery.    It  is  thought  to  be  very  satisfactory. 

A  consideiation  of  the  results  obtained  (see  Table  1)  shows  that  the 
mean  reduced  range  obtained  August  13  with  a  value  of  <^  =  1^  39'  39" 
was  1,134.21  yards.  The  range  corresponding  to  the  same  value  of  tp 
taken  by  interpolation  from  the  table  is  1,169.^  yards,  greater  than  the 
former  range  by  35.43  yards. 

The  mean  reduced  range  obtained  August  14  was  2,167.47  yards,  with 
a  value  of  ^=3^  35'  17".  The  corresponding  range  from  the  table  is 
2,123.45  yards,  less  than  the  former  range  by  44.02  yards. 

The  mean  reduced  range  obtained  August  20  was  3,183.72  yards,  with 
a  value  of  9?=6o  04'  32".  The  corresponding  range  from  the  table  is 
3,085.49  yards,  less  than  the  former  range  by  98.23  yards. 

The  mean  reduced  range  obtained  August  28  was  4,352.53  yards,  with 
a  value  of  q>=:9^  12'  41".  The  corresponding  range  from  the  table  is 
4,060.4  yards,  less  than  the  former  range  by  292.13  yards. 

The  values  of  c  corresponding  to  the  reduced  ranges  above  are  1.0995 
for  the  mean  reduced  range  obtained  August  13,  0.86724  for  that 
obtained  August  14,  0.84  for  the  mean  reduced  range  obtained  August 
20, 1895,  and  0.7577  for  that  obtained  August  28, 1895. 

The  circumstances  of  fire,  the  observed  results,  and  the  different 
corrections  and  reductions  compiled  in  the  form  of  a  table  are  herewith 
submitted. 

Very  respectfully,  your  obedient  servant, 

COLDEN  I/H.  BUGGLES, 

First  Lieutenant  J  Ordnance  Department^  U.  8.  A, 

The  Commanding  Officee,  Sandy  Hook  Proving  Geound, 
(8425) 
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BANGE  TABLES. 

Office  of  the  Chief  of  Obdnance,  D".  8.  A., 

Washingtorij  D.  0.,  February  Ij  1896, 

The  following  are  the  corrected  range  tables  based  npon  the  preced- 
ing report  of  firings,  except  that  as  regards  the  weight  of  powder 
charge  for  which  the  standard  weight  of  sphero-hexagonal  U.  R. 
powder  (4  pounds  3  ounces)  required  to  give  a  muzzle  velocity  of  1,550 
feet  per  second  with  projectile  of  20  pounds,  is  taken. 

In  order  to  make  the  ranges  of  the  corrected  range  tables  approxi- 
mate closely  to  the  measured  ranges,  a  series  of  values  are  assigned  to 
the  coefficient  of  reduction,  o,  instead  of  using  a  constant  value  for  this 
factor.  These  values  decrease  with  the  range.  The  corresponding 
values  of  the  ballistic  coefficient,  G,  are  estimated  for  an  atmosphere 
two-thirds  saturated  with  moisture. 

For  the  common  shell,  the  values  of  c  are,  for  given  ranges,  as  fol- 
lows: One  thousand  yards,  c=1.09;  2,000  yards,  c=0.94;  3,000  yards, 
c=0.84;  4,000  yards,  c=0.78.    For  the  shrapnel,  these  values  are  multi- 

1  03 
plied  by  the  ratio  -^?  which  represents  the  increase  in  the  coefficient  of 

shrapnel  over  shell,  as  determined  from  the  tests  of  similar  projectiles 
of  3.2-inch  caliber  (see  appendix  22,  Report  of  the  Chief  of  Ordnance, 
U.  S.  A.,  1894). 

BANGE  TABLE  FOB  3.6.INCH  B.  L.  BIFLE,  STEEL,  WITH  COMMON  SHELL. 

Shell,  filled  and  fused pounds..  20 

Bursting  charge,  mortar  powder .' do 993 

Length  of  shell inches. .  11.  (>4 

Powder  charge,  sphero-hexagonaJ,  U.  B pounds. .    4. 1875 

Muzzle  velocity feet  per  second..     1,550 

This  range  table  is  based  upon  firings  made  at  the  Sandy  Hook 
Proving  Ground  in  1895  (8425). 

The  angle  of  jump  varies  from  about  18  minutes  at  1  degree  to  12 
minutes  at  10  degrees  elevation.  Its  value  has  been  deducted  in  the 
column  of  "  Elevation." 

Each  division  of  the  horizontal  scale  of  the  3.6-inch  breech  sights 
now  in  use  equals  one  three-hundred-and-forty-fifth  part  of  the  dis- 
tance between  sights,  thus  giving  a  correction  of  about  0.9  of  a  foot  for 
deflection  for  each  100  yards  of  the  range.  This  variation  is  tabulated 
under  the  heading  "Deflection  for  one  division  of  the  horizontal  scaW 

The  scale  of  yards  for  shell,  on  the  front  face  of  the  sight,  is  marked 
for  each  100  yards  of  range  and  is  read  from  an  index  line  on  the  slide. 
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S.S'inch  B,  L,  rifle. 
[Shell,  20  pounds.    Muiszle  velocity,  1,550  feet  per  second.] 


Range. 

Eleva- 
tion. 

Variations. 

Time  of 
flight. 

Fall. 

Terminal 
velocity. 

Range,  1 
minnte 

Deflec- 
tion, 1  di 

vision, 
lior.  scale. 

Feet. 

Angle. 

Inclina- 
tion, 1 

elevation. 

yard  lu— 
Yards. 

Ft.  see. 

Yards. 

O         ' 

Tarda. 

Sec. 

o 

1 

500 

0    20 

11 

4.4 

1.03 

0 

41 

81 

1,315 

600 

0    20 

11 

5.2 

1.27 

0 

53 

63 

1,272 

700 

0    88 

10 

6.1 

1.52 

I 

06 

52 

1.235 

800 

0    48 

10 

7.0 

1.77 

1 

19 

44 

1,203 

900 

0    58 

10 

7.8 

2.02 

1 

32 

38 

1,175 

1,000 

1    08 

10 

8.7 

2.27 

1 

45 

33 

1.150 

1.100 

1    18 

10 

9.6 

2.53 

2 

00 

29 

1.127 

1,200 

1    29 

9 

10.5 

2.79 

2 

15 

26 

1.106 

1,300 

1    40 

0 

11.3 

3.05 

2 

30 

23 

1,087 

1.400 

1     51 

9 

12.2 

3.32 

2 

45 

21 

1,070 

1.500 

2    02 

9 

13.0 

3.59 

3 

00 

10 

1.065 

1,600 

2    13 

8 

13.9 

3.87 

3 

17 

17 

1.041 

1,700 

2    25 

8 

14.8 

4.15 

3 

34 

16 

1.028 

1,800 

2    37 

8 

15.7 

4.43 

3 

51 

15 

1,016 

1,900 

2    49 

8 

16.6 

4.71 

4 

08 

14 

1,006 

2,000 

3    02 

7 

17.4 

4.99 

4 

26 

13 

995 

2.100 

3    15 

7 

18.3 

5.28 

4 

45 

12 

985 

2.200 

3    28 

7 

19.2 

6.57 

5 

04 

11 

976 

2  300 

8    41 

7 

20.0 

5.87 

5 

23 

10 

967 

2.400 

3    54 

7 

20  9 

6.17 

5 

43 

9 

959 

2.500 

4    07 

7 

21.8 

6.47 

6 

03 

9 

951 

2,600 

4    21 

7 

22.6 

6.78 

6 

24 

8 

943 

2.700 

4    35 

7 

23.5 

7.09 

6 

45 

8 

985 

2,800 

4    40 

7 

24.4 

7.40 

7 

07 

7 

928 

2,900 

5    04 

7 

25.3 

7.71 

7 

29 

7 

921 

8.000 

5    19 

7 

26.1 

8.03 

7 

51 

6 

914 

3.100 

5    34 

7 

27.0 

8.35 

8 

14 

6 

907 

3,200 

5    49 

7 

27.9 

8.68 

8 

38 

6 

900 

3,300 

6    05 

6 

28.7 

9.01 

9 

02 

6 

893 

3.400 

6    21 

6 

29.6 

9.34 

9 

26 

6 

887 

3,500 

6    37 

6 

80.5 

9.67 

9 

50 

5 

881 

3.600 

6    53 

6 

31.4 

10.01 

10 

10 

5 

875 

3.700 

7    10 

6 

32.2 

10.35 

10 

42 

5 

869 

3.800 

7    27 

6 

33.1 

10.60 

11 

08 

5 

863 

3,000 

7    44 

6 

34.0 

11.04 

11 

34 

5 

857 

4,000 

8    02 

6 

34.8 

11.39 

12 

01 

5 

851 

4.100 

8    20 

6 

35.7 

11.75 

12 

29 

5 

845 

4.200 

8    38 

6 

36.6 

12.11 

12 

58 

5 

839 

4.300 

8    56 

5 

37.5 

12.47 

13 

27 

5 

833 

4,400 

9    15 

5 

88.3 

12.84 

18 

56 

5 

828 

4.500 

9    35 

5 

39.2 

13.21 

14 

25 

4 

823 
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RANGE  TABLE  FOR  3.6-INCH  B.  L.  RIFLE,  STEEL,  WITH  SHRAPNEL. 

Shrapnel,  filled  and  fused ponnds..  20.0 

Bursting  charge,  rifle  powder ounces . .    4. 0 

Length  of  shrapnel inches..  11.24 

Powder  charge,  sphero-hexagonal,  U.  R pounds . .     4. 1875 

Muzzle  velocity feet  per  second . .      1, 550 

This  range  table  is  based  upon  firings  made  at  the  Sandy  Hook  Prov- 
ing Ground  in  1895  (8425). 

The  angle  of  jump  varies  from  about  18  minutes  at  1  degree  to  12 
minutes  at  10  degrees  elevation.  Its  value  has  been  deducted  in  the 
column  of  "  Elevation." 

The  scale  of  yards  for  shrapnel,  on  the  rear  face  of  the  breech  sight, 
left  side,  is  arranged  with  diagonal  lines  to  be  read  in  the  same  manner 
as  the  degree  scale.  Each  diagonal  embraces  250  yards  of  range,  and 
there  are  five  divisions  on  the  upper  edge  of  the  slide  by  which  this 
space  is  subdivided  so  that  intervals  of  50  yards  in  range  are  read 
directly  from  the  scale. 

The  tabular  numbers  of  the  column  "  Differs  irom  shell "  indicate  the 
necessary  increase  of  elevation  in  passing  from  shell  to  shrapnel  firing 
to  attain  the  same  range. 

FUSE   SCALE. 

The  fuse  scale  is  based  upon  the  time  of  burning  in  flight.  Each  unit 
(representing  1  second)  is  divided  into  six  parts.  The  '* units"  are 
numbered  and  marked  by  through  holes  in  the  fuse  cover. 

The  tabular  numbers  of  tbe  column  '< Divisions"  indicate  the  x)oint 
of  the  time  train  to  be  cut  for  each  range.  These  numbers  correspond 
to  a  time  of  flight  which  is  generally  less  than  the  tabulated  time  of 
flight  by  an  amount  required  to  cause  the  shrapnel  to  burst  at  a  point 
within  a  distance  of  75  yards  short  of  the  target. 

The  bursting  interval  may  be  regulated  by  lengthening  or  shortening 
tbe  cut  of  the  fuse  scale — using  tbe  tabular  numbers  of  the  column 
"Variation  in  range,  1  subdivision." 

A  common  rule  for  height  of  burst  is  that  the  height  above  ground 
should  not  exceed  1  foot  for  each  100  yards  of  range  (5  feet  at  500, 10 
feet  at  1,000,  20  feet  at  2,000  yards,  etc.),  or  should,  for  every  range,  be 
below  a  prolonged  line  inclined  10  minutes  above  tbe  line  joining  gun 
and  foot  of  target. 

An  observed  height  of  burst  may  be  regulated  by  the  tabular  numbers 
of  the  column  "Change  in  height  of  burst  for  1  minute  elevation." 

Example,  illustrated  by  tabular  numbers:  Suppose  the  gun  to  be 
ranged  to  strike  at  the  foot  of  the  target  at  2,0(M)  yards.  The  bursting 
interval  for  the  prescribed  cut  of  5  units  and  0  sixth  is  then  0.1  of  a 
second,  or  (-^  x  58  4-  i)  35  yards  short  of  the  target.  By  the  "inclina- 
tion of  fall"  (1  yard  in  12)  the  heigjit  of  burst  would  be  (35  x  3  -^  12) 
about  9  feet.  If  it  were  desired  to  increase  this  height  to  15  feet,  for 
example,  the  6  feet  additional  would  be  o1t)tained  by  giving  3  minutes 
(of  arc)  more  elevation  to  the  gun,  since,  at  this  range,  1  minute  corre- 
sponds to  a  change  of  1.7  teet  in  the  height  of  burst. 
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3,6-inch  B,  L,  rifle, 
[Shrapnel,  20  poands.    Muzzle  Telocity,  ],&50  feet  per  second.] 


Elevation. 

Variations. 

Fase  scale. 

^  a; 

Fall. 

9 

:S  ® 

be  13 

1 

g 

5 

t^ 
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»H 

^ 

|a 

aS 

nhei 
Lmln 
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R«ng«- 

• 

r 

n 

.2-^0 

^  a 

> 

Angle. 

in 
Q 

Min, 

Defleotio 
vision 
scale. 

& 

H 
Sees. 

Diviaions. 

•r  flT 

> 

Change  i 

bllTSt,  ] 

vation. 

Angle. 

Inclina 
yard  i 

"3 

a 

1 

Yard*. 

o      / 

rardf. 

Feet, 

Unit*. 

Sixtht. 

Tarda. 

Feet. 

o 

/ 

Yards. 

Ft  uee. 

500 

0    21 

1 

10 

4.4 

1.05 

0 

6 

70 

0.4 

0 

44 

79 

1,293 

600 

0    31 

2 

10 

5.2 

1.30 

1 

1 

67 

0 

57 

62 

1.250 

700 

0    41 

3 

10 

6.1 

1.55 

1 

2 

67 

1 

10 

50 

1,212 

800 

0    51 

3 

10 

7.0 

1.80 

1 

4 

67 

1 

23 

43 

1.178 

000 

I    01 

3 

10 

7.8 

2.06 

1 

5 

64 

1 

37 

37 

1,148 

1,000 

1     11 

3 

9 

8.7 

2.82 

2 

1 

64 

0.9 

1 

51 

32 

1,121 

1,100 

1    22 

4 

0 

9.6 

2.58 

2 

3 

04 

2 

06 

28 

1,097 

1,200 

1    3.") 

5 

9 

10.5 

2.85 

2 

4 

62 

2 

21 

25 

1,076 

1,300 

1    45 

5 

9 
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3.12 

3 

0 

62 

2 

87 

22 

1,058 

1,400 

1    56 

5 

8 

12.2 

3.89 

3 

1 

62 

2 

53 

20 

1,042 
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2    08 

6 

8 

13.0 
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3 

3 

60 

1.3 

3 

10 

18 

1,027 
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7 

8 

13.9 

8.95 

3 

5 

60 

8 

27 

16 

1,018 
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7 

8 

14.8 

4.23 

4 

1 

60 

3 

45 

15 

1,000 
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7 

8 
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2 

58 

4 

03 

14 
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13 
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12 
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5.40 

5 

2 

66 

5 

01 

11 

957 
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3 

56 

6 

21 

10 
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10 

7 
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56 

5 

41 
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7 
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1 
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02 
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8 
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7 

5 
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7 

55 

7 
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16 

6 
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8 

1 
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2.6 

8 

19 

7 
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5    51 

17 
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7 
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0 
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10 
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6 
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5 
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APPENDIX   IS. 


Beeori  of  firing  with  S.B-iiicIt  B.  L.  rifir,  »ttet,  No.  IS,  WatemlUt 

10lu«t  of  firing,  to  dstennlne  ohK-ge  lo  give 


■Wolght,  \ 
Foundi.  \ 


™    t  l.S58|) 


i>«undi.      I  Ft.    In. 


I  ■)      S.  32. 677 
5,}    S5.  32.7ga 


1, 514 

« ,{     1;ms 

"m'! i.'iw' 

'^   \         1.508 


>!{    1:B!|}- 


1.520  :i 
l.SM  )■■■ 


t)- 
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ATBeiMl,  at  Sandy  Hook  Proving  Ground,  from  July^  to  Hy  1895, 
standard  initial  velocity  (1,S50  feet  per  second)]. 


Special  remarks  abont  each  fire,  Riich  as  effect  on 
piece,  action  of  breech  mecbanism,  oonsamp- 
tion  of  powder,  sound  of  projectile  'in  flight, 
acattoring  of  fragments,  etc. 


General  remarks. 


Wanning  charge 


2  primers  failed. 


Wanning  charges 


2  primers  failed. 


First  primer  failed. 


Ganmoanted  on  Buflinffton  steel  field  carriage. 

No.  18.  bow-spring  brakes. 
Cannon  fHction  primers,  model  1887,  Frankford 
>     Arsenal,  September,  1890. 
Fire<1  into  field  butt  Ko.  1. 
32.000  coppers  of  1890. 


OBD  96- 


12 
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APPENDIX    16. 


Beoord  of  firing  wiih  3. 6- inch  B.  L,  rifle,  steel.  No,  IS,  WatervJiet 

[Oliject  of  firing,  to  determine  charge  to  give 


Date. 


1895. 

A.M. 

July  24 
July  24 


July  24 

July  24 

July  24 

July  24 

July  24 

July  24 

July  24 

P.M. 

July  24 
July  24 

July  24 
July  24 
July  24 
July  24 
July  24 


No 
fire. 


J 


85 
86 


87 
88 
89 
90 
91 
92 
93 


94 
95 


96 
97 
98 
99 
100 


Powder. 


Kind. 


CO 

o 


•a 

a 

I 

8 

.a 
6 

I 


§ 


S 


Weight. 


Lbs.  Oz. 


4 
4 


4 
4 


4 
4 
4 
4 
4 


6 
6 


8 


4  8 

4  ft 

4  8 

4  7* 

4  7t 

4  7| 


8| 
8* 


7 

7 
7 
7 

7 


Projeotile. 


Kind. 


Weight. 


U-  f 


.  s  < 


a 

« 

CO 


a 

OQ 


PoundM. 

20 
20 


20 
20 
20 
20 
20 
20 
20 


20 
20 


20 
20 
20 

20 
20 


Instru- 
mental ve- 
locity 125 
feet  from 

muzzle. 


Pressure  per 

square  inch 

of  bore. 


{ 


{ 


Feet 


Pounds. 


1.540 
1.536 
1,528 
1,529 
1,543 
1,5U 
1,546 
1.548 
1,540 
1,546 
1,535 
1,540 
Lost. 
1,540 


'}■ 


1,530 
1,531 
1,531 
1,533 
1,530 
1, 531 


RecoiL 


Ft    In. 


i  10,  80,243 

\  25,  32.108 

/  10,  31,200 

\  25,  32,709 


1    17 


} 


16 


0 
0 


TVind, 
ntrcD^h, 
and  direc- 
tion. 


CO 


a 


C4 


5  >> 

a  a 

its 

to 

I 

n 
a 


j  ^ 
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Arsenal,  at  Sandy  Hook  Proving  Ground,  from  July  20  to  24, 1895 — Continued, 
standard  initial  velocity  (1,550  foot  per  second)]. 


Special  remarks  about  each  Are,  nnrh  aa  effect  on 
piece,  action  of  breecli  mechanism,  consurap- 
tlon  of  powder,  sound  of  projectile  in  tlight, 
scattering  of  fragments,  etc. 


General  remarks. 


Warming  charges 


.  First  primer  failed 


Warming  chargas 


First  primer  failed 


Gnn  mounted  on  Bnfflngton  steel  field  carriage, 

Ko.  13.  Iww-spring  brakes. 
Cannon  friction  primers,  model  1887,  Frankford 

Arsenal,  S«tpteuiber.  1890. 
Fired  into  field  bntt  No.  1. 
32,000  coppers  of  1800. 


BecOTd  affiriiig  witt  S.6-iitek  B.  L.  riJU,  tteel,  2fo.  IS,  Watervliet  Artntal, 

lOblaot,  to 


aelsht  of  the 
cantor  of  Uia 


0  ircirollie  I 


Joij  a 

Joly  30 
July  30    . 
July  SO 
July  30    ' 

Jolf  ao 
Aug.  a 

Aug.  2 

Aug.  2 

Aug.  2 

An.g  2 

Aug.  S     11 

Aug.  2  I  11 


}S{ 


K.li 


1    00   . 

3    00   ' 


Lotau 
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at  Sandy  Hook  Proving  Ground,  from  July  SO  to  August  S3,  1895. 
determine  Jump.] 


Recoil. 


8 
9 
7 
7 
7 
8 
6 
7 
G 
9 
8 
8 
8 
8 
8 


0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Wind,  strength  and 
direction. 


Ft. 

In. 

6 

0 

0 

0 

10 

6 

0 

0 

11 

0 

11 

0 

11 

0 

10 

0 

10 

0 

10 

0 

10 

0 

10 

0 

10 

0 

10 

0 

11 

0 

10 

0 

10 

0 

10 

0 

10 

0 

7 

6 

9 

4 

"8 

4 

Wind  ttom  rear,  0<^, 
2U  miles  an  hour; 
barometer,    29.88;  • 
tliermometer,  77° ; 
humidity,  78. 


!^ 


\ 


10     0 


Wind  from  rear  and 
right,  300,10  miles 
an  hour;  barome- 

'    ter,   80.10:     ther-' 
mometer,750;  hu- 
miditj.  61. 


Wind    from    right  ^ 
and  front,  4fio,  10 
miles  an  hour ;  ba- 
rometer  30.15;' 
thermometer,  80° ; 
humidity,  71. 

Wind  from  right 
and  rear,  30^,  10 
miles  an  hour;  ba- 
rometer, 30.08;^ 
thermometer,  80° ; 
humidity,  72. 


Wind  from  right 
and  front,  20^ ;  15 
miles  an  hour;  ba- 
rometer,  30.14;' 
thermometer,  78° ; 
humidity,  71. 


Special  remarks  about  each 
Are,  such  as  effect  on  piece, 
action  of  breech  mechanism, 
constiroption  of  powder, 
sound  of  projectile  m  flight, 
scattering  of  fragments,  etc. 


|Warming  charges 

Mean  angle  of  Jump  for  SO' 
elevation,  17'  4". 


Mean  angle  of  jump  for  1° 
^     elevation,  17'  57". 


.  Mean  angle  of  Jump  for  2° 
elevation,  17'  7". 


Mean  angle  of  jump  for  3° 
elevation,  17'  17". 


Mean  angle  of  Jump  for  4° 
elevation,  17'  17". 


>  Mean  angle  of  Jump  for  5° 
elevation,  13'  5". 


Mean  angle  of  jump  for  9P 
elevation,  14'  49". 


Mean  angle  of  Jump 
'     elevation,  12'  29". 


for  7© 


\Mean  angle  of  jump  for  8° 
r    elevation,  13'  08". 

Warming  charge 

1  Mean  angle  of  jump  for  10° 
I     elevation,  12'  41". 

Mean  angle  of  jump  for  10° 
'     elevation,  12'  2". 


Mean  angle  of  jump  for  15° 
'    elevation,  9'  34". 


General  remarks. 


After  round  100,  gmi  fired  from 
platform  made  of  clay  and  ashes. 

Fired  at  1-inch  screen  placed  100 
feet  f^m  mnszle. 

The  angle  of  Jump  for  anv  eleva- 
tion given  in  this  record  is  the 
mean  of  all  the  rounds  of  that 
elevation  fired  to  determine  the 
jump,  except  in  cases  of  rounds 
marked  R,  which  rounds  were 
r^ected  because  of  their  great 
variation  from  all  the  others  fired 
at  the  same  time  and  under  the 
same  circumstances,  which  va- 
riation gave  rise  to  the  suspicion 
that  there  was  something  abnor- 
mal about  them. 

Round  104:  First  primer  failed.  A 
3-inch  plank  placed  under  trail. 

Round  100:  Two  1-inch  boards 
under  trail,  making  trail  level 
with  platform. 

Round  108:  Warming  charge;  2 
primers  failed. 

RoandlOO:  Warming  charge. ' 

Round  120,  warming  charge. 

Round  IKi,  warming  charge. 

Round  126,  warming  charge. 

Round  128,  primer  hung  fire. 

Round  129.  primer  hung  fire. 

Round  135,  primer  hung  fire. 

Round  140,  warming  charge. 

Round  ISO,  warming  charge. 
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Rteori  qf  firing  mlk  S.e-i*eh  Jl.  L.  r^,  itttl,  Ifo.  13,  Waterrliet  ArtetmJ,  at 


Drop  of 
Height  of  tho  the  abol 
•xnlcr of tl»  '  while 

HbothuleibuvRJ  piulng 
__'ttio  point  where  from  the 


IKH-immr 


BANOE  TABLES  FOB  3.6-INCH   B.  L.  FTELD  GUN. 
Sandg  Book  Proving  Ground,  from  Julg  SO  lo  Autput  SS,  ISSS-^ontinaei. 

detennlnt  J  amp.  ] 


General  temu'lu. 


The  deTlMlm  of  the  noluta  of  fill 


t«  Ihe  len  of  the  lloe  ol  .  .  _ 
ttilB  Israel  la  acooaiitcd  for  by 
the  wtod  blowing  bma  tbe  right 


I"   Firing  ooadncted  brLIeiil.aL'H. 
SuuIm,   <Mbuoa  DeputniBnt, 

H       auiitant  proof  officer. 
•      Fruk   Heath,  Captaiii,  Onlnuoe 

9      Department.  TJ.  S.  A.,  eommuid- 

Ki  S.i|  Coliten  L'H.  Rngglea,  Llenteiuuit, 
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TESTS  OF  CHARCOAL  AND  SMOKELESS  POWDERS  A  T  BENICIA  ARSENAL, 

FROM  SEPTEMBER  i,  1896,  TO  A  UG  UST  SI,  1890, 

A  beginning  has  been  made  toward  carrying  oat  the  plan  of  a  new 
proving  ground  mentioned  in  my  last  report,  by  mounting  a  12-inch 
mortar  at  the  site  selected  and  erecting  the  necessary  screens  for  the 
measurement  of  velocities.  The  mortar  carriage  received  from  the 
Sandy  Hook  Proving  Ground  is  of  the  barbette  type  and  permits  hori- 
zontal firing  only.  To  simplify  its  installment  and  to  facilitate  the 
operations  of  loading  as  well,  the  front  bolsters  and  pintle  plate,  the 
rear  forks  and  traverse  wheels,  and  the  two  middle  props  were  removed 
from  the  carriage.  No  part  was  left  projecting  below  the  chassis  cheeks. 
The  chassis  cheeks  are  bolted  directly  to  two  longitudinal  timbers  of 
a  platform  constructed  wholly  of  12  by  12  pine  timbers  in  two  layers. 
The  lower  layer  consists  of  about  fifteen  8-foot  timbers  laid  transversely, 
the  api)er  layer  of  three  25-foot  timbers  laid  longitudinally.  Bolts  pass- 
ing through  both  layers  and  the  lower  chassis  rails  hold  the  platform 
together  and  the  carriage  to  the  platform.  The  platform  is  given  an 
inclination  of  4P  upward  to  the  rear,  its  upper  surface  being  flush 
with  the  ground.  This  brings  the  axis  of  the  trunnions  not  more  than 
4  feet  above  the  ground  and  enables  the  piece  to  be  loaded  with  very 
little  trouble.  About  6  tons  of  iron  are  placed  on  the  forward  end  of 
the  platform  to  prevent  the  shock  of  recoil  lifting  it  from  the  ground. 
A  vertical  wall  was  cut  in  the  opposite  hillside,  which  is  of  soft  rock,  to 
fire  into.    Thus  far  the  shot  have  been  retained  in  the  hill. 

Very  little  progress  has  been  made  in  the  development  of  smokeless 
powders  on  this  coast  since  my  last  report.  The  Giant  Powder  Com- 
pany have  purchased  and  set  up  a  Bouleng^  chronograph,  and  have  now 
a  well  equipped  testing  plant  for  small-arm  powders.  The  United  States 
Smokeless  Powder  Company  have  experimented  during  the  year  with 
powder  for  the  3.2-inch  field  gun  without  satisfactory  results.  There 
being  on  hand  here  no  field  gun  adapted  to  the  use  of  metallic  car- 
tridges the  chamber  capacity  of  the  piece  used  was  diminished  by  the  in- 
sertion of  acylindrical  block  of  hard  wood  between  the  powdercharge  and 
the  breechblock.  The  pressure  gauge  was  at  first  put  in  the  breecliblock. 
In  this  position  of  the  gauge,  removed  about  5  inches  from  the  charge, 
the  pressures  recorded  were  abnormally  high,  due,  probsTbly,  to  the 
energy  acquired  by  the  gases  ot  explosion.  The  gauge  was  afterwards 
plac^  in  the  forward  end  of  the  wooden  block  against  the  charge  with 
more  satisfactory  results.  The  results  of  the  firings  under  these  con- 
ditions can  only  be  regarded  as  approximately  correct,  since  the  pres- 
sures to  which  the  wooden  blocks  were  subjected  had  the  effect  of  con- 
siderably compressing  them,  reducing  their  diameters  as  much  as  three- 
quarters  of  f^u  iucht 

}S6 
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But  one  new  variety  of  smokeless  powder  for  small  arms  has  been 
tested  during  the  year.  This  is  called  "  Italian  smokeless  powder,'^  and 
is  made  by  Messrs.  Parlato  &  Salamone,  of  San  Jose,  Gal.^  manufac- 
turers and  dealers  in  fireworks. 


OHABGOAIi  POWDERS. 

With  the  exception  of  a  lot  of  2,500  pounds  of  saluting  powder  for 
the  10-inch  muzzle-loading  smoothbore,  the  tests  of  charcoal  powders 
have  been  confined  to  the  powders  intended  for  use  in  the  12-inch  breech- 
loading  rifle  and  the  12-inch  breech-loading  mortar,  cast  iron.  The 
firings  with  the  rifle,  and  part  of  those  with  the  mortar,  were  done  at 
Fort  Winfield  Scott,  San  Francisco  Harbor.  The  remaining  firings 
with  the  mortar  were  done  at  this  arsenal.  On  account  of  the  lack  of 
room  on  the  parapet  of  the  12-inch  rifle  and  of  the  high  winds  that 
usually  prevail  in  that  locality,  difficulty  was  experienced  in  satisfac- 
torily arranging  and  holding  the  velocity  screens  in  front  of  the  gun, 
until  the  California  Powder  Works  put  up,  at  their  own  expense,  a  set 
of  rigid  iron  frames  in  which  the  screens  slide,  and  are  held  fixed  in 
their  proper  positions.  In  the  mortar  firings  at  Fort  Winfield  Scott 
the  velocities  were  calculated  from  ranges  measured  by  triangulation. 
The  deduced  muzzle  velocities  were  necessarily  inaccurate,  due  to  the 
errors  of  observation,  the  un<ialculated  effects  of  the  winds,  and  what- 
ever inaccuracies  may  exist  in  the  formulas  employed  for  the  deduc- 
tion.   These  objections  do  not  apply  to  the  firings  made  at  this  arsenal. 

The  results  of  the  tests  of  charcoal  powders  are  set  tbrth  below. 
The  powders  are  all  made  by  the  California  Powder  Works  of  Santa 
Cruz,  Cal.,  who  still  have  uncompleted  contracts  for  powders  for  the  10- 
inch  and  12-inch  B.  L.  rifles. 

Brown  prismatic  powder  for  IS-inck  B,  L.  riJUy 

[Beqnirements :  Contract  of  Jane  24,  1895— Charge,  455  pounds;  projectile,  1,000  pounds;  maxzle 
velocity,  2,000  feet;  pressure,  37,000  pounds  Contract  of  December  2,  1895— Charge,  490  pounds; 
projectile,  1,000  pounds;  muEzle  velocity,  2,025  feet;  pressure,  38,000  pounds. 


Date  of  con- 
tract. 

Date  of  tests. 

Charge. 

Velocity. 

Mean  pres- 
sure. 

Remarks. 

Poundi. 

Feet. 

Pounds. 

June  24, 1895. 

Sept.  20, 1895 

400 

33,958 

425 

46,000 

Do 

Oct.    3,1895 

410 

1,912 

40,125 

415 

Less  til  an 

Powder      prisma 

2* 

30,000 

inches  i :>ng. 

425 

Less  than 
30,000 

Do. 

Do 

Nov.  19, 1896 

435 

1,662 

Less  than 
25,000 

Do 

Dec.    9,1895 

435 

•  1,957 

40.000 

Do 

Jan.  14.1896 

435 

1,800 

32,335 

Do 

Feb.  26, 1896 

435 

1,840 

34,292 

Lotl. 

455 

1,881 

35,970 

Do. 

435 

1,820 

36,550 

Lot  2. 

Do 

Apr.    3,1896 

455 

1,063 

41,250 

Do 

June   8,1896 

455 

2,000 

36,510 

Do 

July  15, 1896 

455 

1,998 

37,400 

Accepted. 

The  tests  set  forth  in  the  above  table,  with  the  exception  of  the  last 
one,  are  tests  of  samples  of  powder  only.  The  table  exhibits  the  eflForts 
of  the  manufacturers  in  the  development  of  the  powder,  this  being  the 
first  powder  made  by  them  for  the  12-inch  rifle. 
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Broum  prismatic  powder  for  IS-inch  B,  X.  ^nwrtar, 

[Requirements:  Contract  December  2, 1805— Charge,  75poundii;  projectile,  800  pounds;  rouzsle  veloc- 
ity, 1,020  feet;  pressure,  27,500  pounds.] 


[ 


Date  of  teat 


Apr.    3, 1886. 

Do 

'  Do 

i    June  26, 1696. 
,  Do 


Pound*. 
70 
75 
75 
73 
72 


Correspond- 


Charge.      lUnge.   |  iV/^iS^Hy. 


Tardt. 


8,809 
8,005 


Feet. 


1,004 
1,011 


1,073 


Pressure. 


Pounds. 
25.000 
28,975 
29,050 
27,750 
27,700 


Remarks. 


Ranee  approximate. 

Do. 
Accepted. 

Do. 


The  firing  of  April  3  was  done  at  Fort  Winfield  Scott,  that  of  Jime 
26  at  this  arsenal. 

Black-molded  powder  for  IS-inch  B,  X.  mortar. 

[Requirements:  Contract  December  2.  1895— Charge,  40  ponnds ;  projectile,  800  pounds;  muzzle  veloc- 
ity, 710  feet;  pressure,  22,500  pounds.] 


Date  of  test. 


Charge. 


Apr.  3, 1896  . . 

Do 

June  26, 1896. 

Do 

July  24, 1896. 


Pounds. 
40 
40 
40 
40 
19 


Range. 


Tardt. 
4,035 
4,590 


Correspond- 
ing velocity. 


Feet. 


702 
693 


729 
432 


Pressure. 


Pounds. 
Less  than  15,000. 

Do. 

Do. 

Do. 
Less  than  5,000. 


The  firing  of  April  3  was  done  at  Fort  Winfield  Scott,  the  firings  of 
June  26  and  July  24  at  this  arsenal. 

SMOKELESS  POWDERS. 
UKrrE)^  STATES   SMOKELRSS  POWDER. 

Firings  with  this  powder  have  been  confined  to  the  3.2-inch  B.  L.  rifle. 
The  grains  are  round  and  sifted  through  sieves  of  the  sizes  shown. 


Date  of  test. 


Sept.  13, 1896. 

Do 

Do 

Sept.  24,  1895 

Do 

July  10.  1896. 

Do 

Julv  28,  1896. 


^^dl  f^'^- 


4  to  5 
3  to  4 
2  to3 
5to6 
6  to  7 
2  to  3 

5  to  6 
5  to  6 
2ta3 


i 
1 
1 
1 
1 
1 
1 
1 
1 


12 

12 

12 

13 

U 

2 

1 

2 

2 


Pro- 
jectlle. 

Velocity. 

Pres- 
sure. 

Lbs.  Oz. 

Feel. 

Pounds. 

13      8 

1,627 

37,480 

13      8 

1,635 

38.200 

13      8 

1,633 

36,175 

13      8 

1,640 

37,450 

13      8 

1,696 

42,200 

16      R 

1,283 

33,200 

16      8 

1,230 

28,260 

16      8 

1,224 

27,800 

16      8 

1,243 

35,000 

Remarks. 


[Means  of  two  rounds. 
Powder    not  all 
bumc<l  in  gun. 
Mean  of  3  rounds. 

^Chamber  ci^paoity 
/  about  55  cubic  inches, 
i Chamber  capacity 
/   about 60 cubicinches. 


GIANT  SMOKKbESS  POWDER. 


The  following  table  exhibits  the  results  of  tests,  in  the  .30-caliber 
rifle,  of  samples  sabmitted  by  the  Giant  Powder  Company.  The  pow- 
ders designated  M  23  and  J  10  were  reported  upon  last  year.  The 
table  includes  additional  tests  of  these  powders  after  storage  for  six 
months  and  one  year.    The  suffix  X  indicates  that  the  powder  was 
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stored  in  boxes  from  which  the  air  was  not  excluded;  the  suffix  C, 
that  the  powder  was  stored  in  sealed  bottles. 


Powder. 


M23... 
M23X 

Do.. 
M23C. 

Do.. 
J  10.... 
JIOX. 

Do.. 
J  IOC. 

Do.. 
N27... 


Charge. 

Velocity. 

Qrai-ns. 

Feet. 

36 

2,006 

36 

1,979 

36 

2,058 

36 

1,976 

36 

2,035 

30 

1,967 

39 

1,877 

39 

2,004 

39 

1.943 

39 

2,012 

44i 

2,094 

Presenre.    Date  of  test. 


Pounds. 
38,167 
36.580 
38,700 
36,125 
39, 075 
37,200 
35.100 
37,000 
35,050 
35.800 
36,833 


May 
Nov. 
July 
Nov. 
July 
June 
Nov. 
July 
Nov. 
July 
Nov. 


23, 1895 
26,1895 

2,1896 
26,1895 

2,1896 
10.1895 
26, 1895 

2. 1896 
26.1895 

2,1896 
30,1896 


ITALIAN   SKtOKRLESS   POWDER. 

This  is  a  white  powder  made  by  hand  in  small  round  grains,  which 
are  not  too  hard  to  be  crushed  between  the  fingers.  When  ignited  it 
burns  quickly  with  a  bright  white  flame.  Fired,  it  produces  little 
smoke  and  leaves  but  a  slight  residue  in  the  bore.  The  makers  claim 
that  the  powder  is  not  affected  by  heat  or  cold.  The  following  tests 
were  made  in  the  .30-caliber  rifle: 


Date  anddeeiena- 
tion  of  powder. 

Charge. 

Velocity. 

Pleasure. 

Eemarks. 

Aug.  8, 1896 

Aug.  17, 1896: 

Grains. 
30 

30 
28 
27 

Feet. 
1,480 

1,512 
1,406 
1,378 

Pounds. 
36,000 

96,000 
37, 600 
38,000 

Grains  very  irregular. 

Grains  smaller  and  more  regular. 

Grains  still  smaller. 

B 

c 

EespectfuUy  submitted. 

Obmond  M.  Lissak, 

Lieutenant^  Ordncmce  Department, 

Benigia  Arsenal,  Oal.,  August  3lj  1896. 
(17188) 
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ANNUAL  REPORT  OF  THE  INSPECTOR  OF  POWDER. 

Office  of  Inspector  of  Powdee,  U.  S.  A., 

Wilmington^  Del.y  August  31, 1896. 

Sib:  I  have  the  honor  to  submit,  in  compliance  with  your  instruc- 
tions, the  report  of  this  office  for  the  fiscal  year  ending  June  30, 1S96. 

PROVING    GROUND. 

The  installation  of  the  proving  ground  attached  to  this  office  now 
comprises  the  following  pieces,  together  with  carriages,  chronographs, 
pressure  gauges,  etc.,  necessary  for  their  use: 

1  8-inch  B.  L.  rifle,  model  1888. 

1  3.6-inch  field  gun,  model  1891. 

1  3.2-inch  field  gnn,  model  1890. 

1 .30-caUber  magazine  rifle,  model  1892. 

To  which  may  be  added  for  practical  use  the  following  belonging  to 
the  Du  Pont  Company: 

1 6-inch  naval  B.  L.  rifle. 

1 .30-caliber  pressure  barrel. 

1 .45-caliber  Springfield  rifle. 

1 .45-caliber  Springfield  rifle  pressure  barrel. 

Nearly  all  the  tests  of  samples  required  for  information  can  be  made 
with  these  pieces,  and  they  have  all,  except  the  3.6-inch  field  gun,  been 
in  frequent  use  during  the  year  for  that  purpose.  50  rounds  being  fired 
from  the  8-inch  gun,  mostly  with  brown  powaer,  and  100  from  the 
3.2-inch  gun,  all  with  smokeless  i>owder. 

CHAECOAL   POWDERS. 

Freparation  of  cartridges. — During  the  past  year  the  issue  of  ammu- 
nition to  the  service  for  use  in  the  new  seacoast  armament  has  begun, 
and  regulations  or  instructions  have  been  prepared  for  putting  up  the 
cartridges.  The  following  are  the  essential  requirements:  For  guns, 
the  charge  must  occupy  practically  the  whole  length  of  the  chamber  in 
order  to  avoid  the  occurrence  of  abnormal  excessive  pressures  arising 
from  wave  action;  hence  the  ctoss  section  of  the  cartridge  must  be 
adjusted  to  the  charge  employed.  In  certain  cases  peculiar  forms  have 
to  be  given  to  the  cartridge  in  order  to  allow  free  entrance  into  the 
chamber.  And  for  convenience  in  handling,  the  charges  are  divided 
into  two  portions  for  the  8  and  10  inch  guns  and  into  four  for  the  12-inch 
guns.  For  the  12-inch  mortars  with  short  chambers  the  precaution  of 
maintaining  the  length  of  the  reduced  charges  by  a  reduction  of  the 
cross  aectioxL  is  not  necessary. 

188 


190 


APPENDIX   18. 


In  order  to  determine  whether  the  regular  arrangement  of  the  priains 
of  brown  powder  exercises  any  iufluence  on  the  combustion,  certain 
firings  with  the  12-iiich  steel  mortar  at  Sandy  Ilook  Proving  Ground 
were  conducted  with  the  charges  alternately  built  up  in  the  usual  man- 
ner for  this  kind  of  powder  and  poured  loose  into  a  bag,  as  with  sphero- 
hexagonal  powder.    The  results  obtained  were  as  follows : 


Charge. 

Arrangement. 

Preaaure 

per  Hquare 

incn. 

Pounds. 
13.200 
11,900 
20,700 
20.500 

Muzzle 
velocity. 

Pounds. 
55 

Packed 

Ft.  uee. 
795 
786 
975 
977 

55 

IvOOR6 

78 

Packed 

78 

Loose 

Seven  black  prisms,  about  10  ounces,  were  used  as  the  igniter  in  the 
packed  cartridges  and  2^  ounces  of  black  rifle  ])owder  in  the  loose  ones. 
Tbe  results  indicated  a  slight  superiority  of  pressure  and  velocity  for 
packed  cartridges,  but  it  is  so  slight  as  to  be  largely  ascribable  to 
the  difference  in  the  igniters,  and  warrants  the  admission  that  when- 
ever the  size  of  the  charge  will  allow  it  (less  than  80  pounds  for  the 
steel  and  58  pounds  for  the  cast  iron  mortar)  the  cartridges  need  not 
be  packed  for  these  pieces.  Indeed,  when  the  conditions  in  the  chamber 
are  considered,  together  with  evidence  of  the  slight  effect  of  variation 
of  the  mode  of  ignition,  as  set  forth  in  the  last  annual  report  of  this 
office,  it  would  seem  highly  improbable  that  the  packing  of  the  car- 
tridge would  have  any  considerable  effect  on  its  combustion;  and  this 
view  is  supported  by  some  of  my  own  results  here  with  the  8-inch  steel 
rifle.  But  for  the  guns  the  amount  of  the  charge  will  generally  require 
that  it  be  packed. 

Variation  of  charcoal  powder  with  the  season, — All  charcoal  powders 
vary  in  quickness  with  the  season,  being  quicker  in  summer  and  slower 
in  winter  than  their  normal  condition.  This  is  particularly  true  of 
brown  powder,  which  has  been  found  to  change  materially  even  when 
hermetically  sealed,  and  when  no  actual  deterioration  is  going  on. 
The  change  in  pressure  with  the  same  charge  is  sometimes  as  great  as 
10  per  cent  between  winter  and  summer,  or  5  per  cent  on  each  side  of 
the  normal,  and  will  generally  be  as  much  as  3  or  4  per  cent  on  each 
side.  Few  good  comparisons  of  the  effect  of  the  season  on  velocity  are 
available,  but  there  is  good  reason  to  suppose  the  variation  to  be  not 
greater  than  half  that  of  the  pressure,  probably  rarely  exceeding  2  per 
cent  on  each  side  of  the  normal,  and  generally  falling  considerably  within 
that  value. 

It  is  to  be  observed  that  while  an  exposure  of  the  cartridges  in  a 
magazine  between  the  removal  of  the  powder  from  the  hermetically 
sealed  boxes  and  the  firing  does  not  generally  sensibly  affect  the  pow- 
der, it  does  sometimes  affect  it  very  materially.  It  is  my  opinion  that 
brown  powder  should  never  be  exposed,  but  the  cartridges  should  be 
placed  in  storage  cases  as  soon  as  made,  and  left  there  till  the  time  of 
firing. 

Packing  boxes. — The  Department  being  dissatisfied  with  the  wooden 
and  iron  barrels  heretofore  used  for  packing  powders,  a  new  packing 
box  has  been  devised,  intended  to  constitute  a  strong  package  for  trans- 
portation, of  convenient  size  and  shape  for  handling  and  storage,  and 
hermetically  sealed,  for  the  better  preservation  of  the  powder.  The 
box  is  of  the  general  design  approved  by  experience  and  now  ordinarily 


REPORT   OF   THE   INSPECTOR   OF   POWDER.  191 

employed  for  military  powders,  of  wood  lined  with  tin,  and  sealed  by  a 
rubber  gasket.  The  box  as  now  made  is  of  inch  pine,  well  fastened 
with  brass  nails,  and  with  a  cut  three-eighths  inch  wide  and  a  full 
one-eighth  inch  deep,  rabbeted  in  the  inside  of  the  upper  edge.  The 
lining  is  of  a  light  but  good  quality  of  tinned  iron.  This  is  well  fitted 
to  the  box  and  soldered  at  all  joints.  The  sides  come  up  nearly  flush 
with  the  edge  of  the  box,  and  then  the  tin  is  folded  back  outward  on 
itself  and  then  outward  again  to  form  a  flange  which  lies  in  the  rabbet, 
thus  forming  a  groove  in  which  the  gasket  lies.  The  gasket  is  of  rub- 
ber three-sixteenths  inch  in  cross  section,  and  thus  projects  about  one- 
third  of  its  thickness  above  the  edge  of  the  box  when  the  cover  is  off. 
The  tin  cover  lining  rests  on  the  gasket  all  around,  and  the  wood  cover 
is  screwed  down  firmly,  the  wood  coming  down  to  a  bearing  on  the  edge 
of  the  box  and  preventing  undue  or  variable  compression  of  the  rubber 
in  handling  or  piling  for  storage.  The  cover  is  fastened  with  brass 
screws,  and  is  furnished  with  countersunk  washers  to  protect  the  wood 
from  abrasion  by  the  head  of  the  screw,  and  so  add  to  its  holding  power. 
The  box  is  furnished  with  cleats  and  rope  handles  for  handling,  and 
painted  an  olive  lead  color.  Its  cost  is  about  $1.50.  The  dimensions 
are  not  necessarily  fixed,  though  it  is  desirable  to  use  as  few  sizes  as 
practicable  and  have  each  size  practically  uniform,  in  order  to  admit  of 
conveniently  using  over  and  over  again.  The  size  employed  for  char- 
coal powders  has  clear  inside  dimensions  of  18|  by  18^  by  18J  inches. 
It  holds  103  pounds  at  gravimetric  density  unity,  and  is  intended  to 
contain  100  pounds  of  granular,  about  115  pounds  of  sphero-hexagonal, 
and  150  pounds  of  brown  prismatic  powders.  The  dimensions  are 
adapted  to  the  convenient  packing  of  the  latter.  As  smokeless  pow- 
ders are  generally  of  less  gravimetric  density  than  charcoal  .powders,  it 
is  probable  that  a  larger  box  will  be  found  more  suitable  for  packing 
them. 

Cartridge  storage  cases, — A  sealed  case  for  the  storage  of  cartridges 
ready  for  use  in  the  gun  is  described  in  the  Eeport  of  the  Chief  of 
Ordnance  for  1893.  But  the  cost  of  this  case  is  considerable,  and  to 
replace  it  a  wooden  case  has  been  devised,  lined  with  tin  and  sealed 
with  a  gasket  of  rubber  or  similar  material,  and  costing  only  about  $4. 
The  construction  and  materials  are  similar  to  the  packing  box  above 
described,  but  the  top  is  fastened  on  dififerently.  An  iron  bar  crosses 
above  the  cover,  pivoted  at  the  center,  the  ends  of  which  engage  under 
the  inclined  ends  of  two  ears  attached  to  the  box.  When  the  bar  is 
rotated  its  ends  are  forced  downward  by  these  inclined  planes  and 
the  cover  brought  to  bear  firmly  on  the  gasket.  Handles  for  carnage 
are  attached  to  the  ears. 

Granulation  of  molded  powders, — Steps  have  been  taken  to  make  the 
granulation  of  prismatic  and  sphero-hexagonal  powders  quite  uniform, 
so  that  it  can  be  used  in  making  changes  or  even  in  putting  up  charges 
without  scales,  if  necessary.  The  granulations  of  the  three  sizes  of 
sphero-hexagonal  powders  are  64, 96,  and  128  to  the  pound,  or  4, 6,  and 
8  to  the  ounce.  These  sizes  are  intended  for  the  8-inch  converted  rifle 
and  15-inch  smoothbore,  the  12-inch  mortars  and  siege  cannon  of  all 
kinds,  and  the  field  cannon,  respectively.  Each  size  can,  if  desirable, 
be  used  for  the  manufacture  of  the  class  or  classes  for  which  the  next 
size  is  intended,  and  hence  the  output  of  any  particular  kind  of  powder 
doubled  in  case  of  need,  and  even  tripled  in  the  case  of  the  x>owder  for 
siege  cannon  and  12-inch  mortars. 

The  presses  now  installed  for  the  manufacture  of  brown  prismatic 
powder  do  not  readily  admit  of  the  production  of  a  grain  weighing  a 
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simple  aliquot  part  of  a  pound,  but  they  can  produce  a  uniform  granular 
tion  throughout  any  lot  of  powder,  and  this  is  habitually  determiued 
for  each  lot  and  marked  on  the  packing  box. 

Designation  of  powders. — There  has  been  adopted  during  the  year, 
with  the  approval  of  the  Department,  a  system  of  designating  the 
dififereut  powders  and  the  different  lots,  and  of  marks  for  the  packages 
containing  them.  Under  this  system  the  manufacturer's  private  marks 
are  dropped  and  each  lot  is  designated  by  the  kind  of  powder,  the 
piece  for  which  intended,  the  name  of  the  manufacturer  or  place  of 
manufacture,  the  number  of  the  lot  of  that  kind  of  powder  delivered 
from  that  factory  during  the  year,  and  the  year  of  delivery,  a  new 
series  of  numbers  l)eginniug  with  each  year.  The  packages  are  marked 
with  the  designation  of  the  lot,  the  granulation,  and  the  weight  of  the 
powder  contained.    Thus : 

150  lbs.    Gran.  10. 

Brown  Prismatic  Powder. 
12"  B.  L.  Mortars,  U.  S.  A. 
Da  Pont,  Lot  No.  1, 1896. 

or — 

100  lbs.    Gran.  650. 

Maxim-Schiipphans  Smokeless  Powder. 
3.2"  Field  Gans,  U.  S.  A. 
Maxim,  Lot  No.  3, 1896. 

By  a  "  lot"  is  meant  that  quantity  of  powder  which  is  manufactured 
and  blended  together  so  as  to  be  uniform  throughout  its  extent.  The 
density  is  omitted  from  the  designation,  as  it  is  often  misleading  to  the 
user.  Samples  representing  lots  are  indicated  by  the  addition  of  a 
letter  to  the  lot  number.  Thus,  the  sample  selected  to  represent  the 
first  of  the  above  lots  on  proof  would  be  called  Du  Pont,  sample  No.  1  A, 
1896.  If  the  first  sample  failed,  or  for  any  other  reason  a  second  were 
taken,  it  would  be  called  Du  Pont,  sample  Ko.  1  B.  Samples  furnished 
by  manufacturers  for  test  for  information  are  designated  either  by  the 
manufacturer's  private  marks  or  by  a  serial  number,  omitting  the  year, 
as  Du  Pont,  sample  No.  2. 

Service  charcoal  powders. — Although  it  is  anticipated  that  smoke- 
less powders  will  soon  be  adopted  for  the  greater  portion  of  our  cannon, 
it  has  been  thought  well  to  have  the  manufacture  of  charcoal  powders 
well  systematized  so  that  we  might  have  recourse  to  them  without 
delay  if  necessary  to  supplement  the  supply  of  smokeless  powder  in 
time  of  emergency. 

The  following  may  be  considered  the  system  of  charcoal  powders  for 
the  use  of  our  service: 

Black  grannlar^  .45-caliber  Springfield  rifle ;  granulation,  0.03-0.06  inch. 
Black  granular,  3-inch  Hotchkisa  mountain  gun;  granulation,  0.10-0.15  inch. 
Black  Bphero-hezagonal  for  Held  cannon ;  granulation,  128. 

Black  sphero-hexagonal  for  siege  cannon  and  12-inch  mortars ;  granulation,  96. 
Black  sphero-hexagonal  for  8- inch  converted  rifles  and  15-inch  smooth-bore  guns; 
granulation  64. 
Brown  prismatic  for  12-inch  B.  L.  mortars;  granulation,  10  (about). 
Brown  prismatic  for  8-inch  B.  L.  rifle ;  granulation,  10  (about). 
Brown  prismatic  for  10-inch  B.  L.  rifle;  granulation,  10  ^about). 
Brown  prismatic  for  12-inch  B.  L.  rifle;  granulation,  10  (about). 

All  of  these  powders  have  been  manufactured  by  the  Du  Pont  Com- 
pany since  this  of&ce  was  established.  The  detailed  records  of  the 
manufacture  are  on  file  and  the  company  has  the  molds  and  presses  on 
hand,  so  that  no  difQculty  is  anticipated  in  producing  promptly  any 
kind  that  may  be  called  for. 
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Saluting-pawder  charges. — ^Tlie  saluting  powder  recently  adopted  has 
been  found  to  be  so  much  more  efficient  for  blank  cartridges  than  the 
ballistic  powders  formerly  used  as  to  admit  a  reduction  of  the  charge 
to  about  three-fiftlis  that  formerly  employed.  Accordingly  the  blank 
charges  for  the  field  gun,  and  8  and  10  inch  smooth-bore  guns  have 
been  reduced  from  2^,  10,  and  15  pounds,  respectively,  to  IJ,  7,  and  10 
pounds. 

Considerable  difficulty  has  been  experienced  in  keeping  the  blank 
cartridge  of  the  field  gun  in  the  chamber  and  sufficiently  near  the 
breech  to  secure  certnin  ignition  by  the  primer.  But  experiments  at 
the  Proving  Ground  show  that  this  difficulty  can  be  overcome  by  mak- 
ing the  cartridge  of  the  full  diameter  of  the  chamber,  so  that  it  will  not 
slide  forward  into  the  bore,  and  that  even  when  such  a  cartridge  is 
pushed  as  far  forward  in  the  chamber  as  it  will  go,  the  ordinary  friction 
primer  will  ignite  it  with  certainty,  the  cartridge  bag  being  made  of 
the  serge  ordinarily  employed  for  field  guns. 

SMOKELESS  POWDBBS. 

Satisfactory  advance  in  the  development  of  smokeless  powders  has 
been  made  during  the  year,  but  it  has  been  more  in  the  direction  of 
Investigation  into  the  properties  and  relative  advantages  and  disad- 
vantages of  various  compositions  than  in  that  of  the  development  of 
higher  ballistic  properties.  A  set  of  comparative  experiments  has  been 
carried  on  in  tlie  .30caliber  rifle  and  the  3.2-inch  field  gun  with  metallic 
case  ammunition  with  powders  of  five  compositions,  designated  herein 
by  the  letters  A  to  E.  Composition  A  was  the  Maxim-Schiipphaus 
composition,  but  required  by  the  Ordnance  Department  to  contain  10 
per  cent  of  nitroglycerin.  (It  is  understood  that  the  Maxim  Company 
furnishes  powder  containing  nitroglycerin  or  not,  as  may  be  desired.) 
Composition  B  was  the  "Peyton"  composition.  Composition  C  con- 
sisted of  plain  gun  cotton,  yielding  about  13  per  cent  of  nitrogen. 
Comi)osition  D  contained  25  per  cent  of  nitroglycerin,  the  remainder 
being  low-grade  gun  cotton  yielding  11  per  cent  nitrogen.  Composi- 
tion E  is  the  "  W.-A."  XX  powder.  These  compositions  were  selected 
as  typical  of  the  various  compositions  known  to  be  suitable  for  pow- 
ders, most  of  which  consist  substantially  of  gun  cotton,  high  or  low 
gnide,  with  or  without  nitroglycerin  and  nitrates.  In  what  manner  and 
degree  the  selected  compositions  are  typical  can  not  be  described  without 
disclosing  the  ingredients  and  proportions  of  the  compositions  desig- 
nated above  by  the  names  of  the  makers.  But  I  may  say  that  compo- 
sition D  was  proposed  by  me  on  the  theory,  stated  in  my  last  annual 
report,  that  the  considerable  amount  of  comparatively  cool  gas  fur- 
nished by  the  low-grade  gun  cotton  would  modify  the  heat  and  erosive 
efiects  of  the  nitroglycerin,  while  the  considerable  proportion  of  nitro- 
glycerin would  contribute  the  good  ballistic  qualities  which  powders  con- 
taining this  substance  so  generally  possess ;  and  further,  that  the  use  of 
a  gun  cotton  soluble  in  nitroglycerin  might  tend  to  prevent  its  separa- 
tion in  storage  or  under  climatic  influences.  These  compositions  were 
made  up  into  powders  suitable  for  the  .30-caliber  rifle  and  the  3.2-inch 
field  gun,  except  that  composition  E  was  not  used  in  the  latter  piece. 
The  results  of  the  experiments  are  stated  in  connection  with  the  fur- 
ther discussion. 

The  subject  divides  naturally  into  three  portions,  relating  respec- 
tively to  ballistics,  stability,  and  erosion. 

Ballistics, — The  present  state  of  the  development  of  smokeless  powder 
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for  tbe  military  service,  as  regards  ballistics,  is  shown  by  the  follow- 
ing table  of  results  obtained  with  powders  of  domestic  manufacture: 


Pressure 

Piece  and  projectile. 

Charge. 

per 

square 

inch. 

Huszle 
velocity. 

Remarks. 

Qraiiit. 

Pounds. 

■ 

FLtee. 

.  30-caIiber  service  rifle  and  r 
ammunition.                     \ 

37.0 

85,000 

2, 000     Peyton. 

41.7 

34,000 

2,000     W.-A. 

(htnees. 

6ponnder  K.  F.  {^un,  .45- 

19.4 

33,600 

2,400 

Maxiro-Schilppbans. 

caliber,    54    cubic -inch 

chamber. 

3.2-inch  field  gnu,  service, 

20.75 

28,500 

1.685 

Do  Pont,  plain  gnn  cotton. 

13^  pounds. 

3.6  inch  field  gun,  service. . 

25.0 

28,500 

1,540 

Same  powder  as  preceding. 

3.6-luch  field  mortar,  serv- 

9.0 

14,800 

660 

Du  Pont,  plain  gun  cotton. 

ice,  20  pounda. 

/ 

16.0 

28,000 

1,450 

Peyton. 

24.5 

23,500 

1,450 

W.-A. 

3.2-inch  field  gun,  metallic) 

17.75 

28,000 

1,450 

Maxim,  plain  gnn  cotton. 

case,  16^  pounds.             ] 

19.0 

25,000 

1,450 

Maxim-Schiipphaus. 

20.0 

28.000 

1, 450     Du  Pont,  plain  gun  cotton. 

\ 

15.75 

28,000 

1,450     Du  Pont,  low-grade  jgun 
1      cotton,  26  per  cent  nltro- 

glycerin. 

Potind*. 

5-inoh  siege  gun,  .service,  45  f 
pounds.                              I 

5.6 

21.800 

1.830 

Same  powder  as  preceding. 

5.0 

21,000 

1,830 

Maxim-Schiipphaus. 

7-inch  siege  howitzer,  serv- 
ice: 

106  nonnds 

4.75 

15,000 

1,100 

Same  powder  as  preceding. 
Do. 

125  nounds 

5.0 

17,600 

1,075 

7-inch  siege  mortar,  serv- 

3.12 

15,000 

725 

Du  Pont,  plain  gun  cotton. 

ice,  125  pounds. 

8-lnoh  B.  L.  rifle,  sen'ice, 

78 

34,200 

2,272 

\raxim-Schiipphau8. 

300  pounds. 
10-inch  B.  L.  rifle,  service, 

128 

34,500 

2,224  ;        Do.                                        1 

575  pounds. 
12-iiioli  B.  L.  rifle,  service, 

220 

36,000 

2,200 

Do. 

1,000  pounds. 

■ 

12-inch  B.  L. mortar: 

Cast-iron,  service,  800 

88 

26,300 

1,140 

Same  powder  as  in  8-inch 

pounds. 

rifle  above. 

Steel,  service 

47 

29,700 

1,260 

Do. 

1.000  nounds ........... 

11.5 

5,000 

500 

>  Maxim-Schtipphaas,    for 
reduced  charges. 

^a  V^F^v       mr\^  mM-Mm  %  ■  ■  y    ■•■■•■*•    ••■ 

For  the  small  arm  and  the  field  and  siege  cannon  the  velocity  is  fixed 
by  conditions  of  sights,  recoil,  etc.,  and  ballistic  excellence  is  utilized 
in  reducing  the  charge.  For  the  other  pieces  the  highest  practicable 
initial  velocity  is  desired. 

Experiments  have  not  proceeded  sufficiently  far  as  yet  with  all  these 
powders  to  determine  their  ballistic  uniformity;  such  observations  as 
have  been  made  have  Indicated  a  degree  of  uniformity  as  high  as  or 
higher  than  for  charcoal  powders.  A  report  from  Frankford  Arsenal 
states  that  1,000  targets  of  10  shots  each  at  500  yards  made  there  in 
the  regular  daily  tests  of  the  output  gave  an  average  mean  variation 
for  the  magazine  rifle  with  Peyton  powder  only  about  four-fifths  as 
great  as  the  corresponding  value  for  the  same  number  of  targets  made 
with  the  Springfield  rifle  and  black  powder.  Also,  in  the  tests  with  the 
3.2-inch  field  gnn  above  described,  six  5-shot  groups  were  made  with 
each  kind  of  powder  and  the  initial  velocities  measured.  The  various 
groups  were  fired  with  portions  of  the  powders  that  had  been  subjected 
to  treatment  of  various  kinds,  moisture,  cold,  heat,  etc.  The  means,  for 
each  of  the  different  compositions,  of  the  mean  variations  of  velocity  for 
each  group  are  as  follows:  Composition  A,  2.16  feet  per  second;  compo- 
sition B,  3.83  feet  per  second;  composition  G,  3.74  feet  per  second,  and 
composition  D,  3.20  feet  x)er  second.    These  results  are  regarded  as 
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excellent.  Another  comparison  is  furnished  by  4  targets  of  4  shots  each 
that  were  made  with  the  12-inch  steel  mortar,  two  at  abont  2,000  yards 
range  with  1,000-pound  shell,  and  two  at  about  6,850  yards  with  800- 
pound  shell.  One  target  at  each  range  was  made  with  smokeless  powder 
and  tlie  other  with  charcoal  powder,  the  two  kinds  being  fired  alternately. 
The  mean  variations  in  range  were,  for  the  smokeless  powder  12  yards 
aud  22  yards,  respectively,  and  for  the  charcoal  powder  14  yards  and  12 
yards.  The  smokeless  powder  giving  the  variation  22  yards  was  not 
well  suited  to  the  piece,  being  too  slow  to  give  the  best  results  at  so 
short  a  range  as  6,850  yards.  Also,  two  targets  of  10  shots  each,  firing 
alternately,  were  made  with  the  3.6-inch  field  mortar,  using  black  and 
smokeless  powders.  The  mean  range  with  the  black  powder  was  976 
yards  and  the  total  dispersion  131  yards,  aQd  for  the  smokeless  powder 
1,340  yai'ds  and  128  yards,  respectively. 

We  may  therefore  conclude  that  the  advent  of  smokeless  powder  will 
lead  to  an  increase  in  accuracy  as  well  as  an  increase  in  jiower. 

Stability. — In  this  term  is  included  both  chemical  stability,  or  resist- 
ance to  chemical  change,  and  mechamcal  stability,  or  resistance  to 
such  changes  as  separation  of  nitroglycerin,  evaporation  of  ingre- 
dients, and  other  changes  of  the  state  of  agglomeration. 

The  chemical  stability  is,  in  general,  that  of  the  ingredients,  and  can 
be  assured  in  a  satisfactory  degree  by  careful  manufacture  of  the  latter. 
When  well  made  throughout,  the  chemical  stability  of  the  approved 
tyx>es  has  been  found  to  be  qiute  suflScient  for  the  purpose  in  view,  so 
that  no  trouble  is  anticipated  on  this  score. 

The  mechanical  stability  of  the  approved  varieties  is  even  more  sat- 
isfactory. The  colloidal  character  of  these  powders  and  the  insolubility 
of  their  principal  ingredients  in  water  are  favorable  qualities,  and  within 
the  ordinary  limits  alternating  changes  of  temperature  and  moiskire 
do  not  appear  to  seriously  affect  them. 

Considerable  evidence  regarding  stability  has  been  obtained  f^om  the 
powder  tests  made  in  connection  with  the  erosion  tests  above  described. 
AH  of  the  five  compositions  showed  an  increase  in  the  velocity  and 
pressure  when  heated  and  fired  hot,  and  a  loss  when  fired  cold,  but  it 
is  thought  that  the  changes  were  no  greater  than  charcoal  powders 
would  show  under  similar  conditions.  They  are  but  slightly  affected  by 
moisture,  and  almost  none  at  all  by  drying  beyond  the  normal  state.  In 
this  most  important  respect  they  are  quite  beyond  comparison  with 
charcoal  powders.  Moisture  does  not  appear  to  affect  the  interior  of 
the  grain  at  all,  and  only  affects  the  results  through  its  presence  on  the 
surface ;  and  the  qualities  of  the  powder  are  completely  restored  by  dry- 
ing in  the  open  air.  Compositions  A,  B,  C,  and  D,  in  the  form  of  field- 
gunpowder,  were  kept  submerged  in  water  for  15  hours,  and  after  dry- 
ing in  the  air  showed  no  loss  of  ballistic  effect.  And  all  five  composi- 
tions in  small-arm  powder  were  subjected  for  30  minutes  to  a  tempera- 
ture of  lOo  F.  below  zero,  and  then  raised  to  a  temperature  of  about 
80^  F.,  alternately,  30  times,  and  showed  no  change  either  in  ballistic 
effects  or  under  the  microscope. 

As  regards  the  propriety  of  the  use  of  nitroglycerin  as  an  ingredient 
of  a  military  powder  there  are  great  differences  of  opinion.  All  must 
admit  its  very  important  good  qualities  of  giving  high  ballistic  results 
and  facilitating  the  manufacture.  The  disadvantages  usually  alleged 
against  its  use  are  great  erosive  effect  and  lack  of  chemical  and  mechan- 
ical stability.  The  former  will  be  discussed  later ;  as  for  the  latter,  there 
appears  to  be  no  good  reason  to  doubt  its  equality  with  gun  cotton  in 
chemical  stability^  while,  when  used  in  proper  proportions  and  manner. 
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its  mechanical  stability  also  appears  to  be  well  assured.  iDdeed,  I  have 
never  lieard  of  a  case  of  the  failure  of  a  well-made  powder  containing 
less  than  60  per  cent  of  nitroglycerin  on  this  score,  while  powders  con- 
taining nitroglycerin  have  been  much  experimented  with, and  are  today 
widely  used. 

Erosion, — The  erosive  effects  of  smokeless  powders  are  generally  con- 
sidered to  be  serious.  Nevertheless,  it  is  thought  that  this  defect  is 
not  so  serious  as  to  counterbalance  tne  advantages  attendant  on  their 
use.  Smokeless  powder  will  be  adopted,  whatever  the  erosiveness. 
But  it  is  important  that  the  powders  that  are  satisfactory  in  other 
respects  be  examined  in  relation  to  this  one,  in  order  that  the  most 
advantageous  compromise  between  the  good  and  the  bad  may  be  made. 
It  is  this  consideration  that  led  to  the  experiments  with  the  five  smokeless 
powder  compositions  above  described,  which  were  undertaken  mainly 
for  a  determination  of  their  erosiveness,  and  whether  the  heating  and 
erosive  effects  were  in  any  sense  proportional,  so  that  the  latter  might 
be  predicted  in  general  terms  from  the  former. 

The  following  table  shows  for  these  powders  the  theoretical  tempera- 
tures of  explosion  as  calculated  from  the  approximate  compositions, 
the  actual  rise  of  temperature  of  the  barrel  of  the  .30-caliber  riiie  due  to 
firing  25  shots,  the  values  given  being  the  mean  of  eight  determinations 
at  rates  of  firing  ranging  from  one  per  minute  to  as  fast  as  possible,  and 
the  relative  order  in  erosive  effect  as  determined  by  examination  of  the 
barrels  cut  open  after  5,000  rounds : 


A. 

B. 

C. 

D. 

B. 

2,830C. 
114  F. 
3 

3,000 
117 

4 

2,680 
00 

2,550 
07 

1 

187 
5 

The  erosions  produced  by  No.  1  were  quite  slight,  those  by  No.  6  very 
great.  They  were  mainly  confined  to  a  space  within  2  inches  of  the 
seat  of  the  bullet,  and  had  caused  no  loss  of  velocity  except  in  the  case 
of  composition  E,  in  which  the  velocity  had  fallen  off  about  150  feet. 
This  caused  a  drop  on  the  target,  but  for  none  of  the  compositions  was 
the  **cluster"  impaired. 

The  compositions  arrange  themselves  in  the  same  order  in  heatiug 
and  erosive  effects,  and  not  only  that,  but  the  intervals  are  much  the 
same.  The  interval  between  Nos.  1  and  2  in  erosive  effect  is  the  least, 
and  the  successive  intervals  increase  in  rapid  ratio  up  to  that  between 
Nos.  4  and  5,  which  is  very  great.  This  result  indicates  strongly  that 
the  relative  erosive  effects  of  such  powders  may  be  predicted  with  con- 
siderable accuracy  from  their  composition  and  relative  heating  effects, 
other  conditions  being  the  same,  and  the  weight  of  this  indication  is 
greatly  increased  by  its  agreement  with  the  conclusion  to  which  we  are 
conducted  by  a  consideration  of  the  conditions  and  most  probable  causes 
of  erosion,  that  whether  the  proximate  cause  of  erosion  be  of  a  mechan- 
ical or  a  chemical  nature,  heat  is  the  original  disposing  cause. 

The  principal  products  of  explosion  of  the  smokeless  powders  of 
to-day  are  N,  H,  OO2,  and  H2O.  The  proportion  of  O  varies  with  the 
different  substances  employed  as  ingredients,  and  the  proportion  of  H 
and  CO  to  H2O  and  CO2  will  vary  according  to  the  composition  of  the 
powder.  As  the  proportion  of  the  two  latter  compounds  rises  the  tem- 
perature of  explosion  will  increase,  and,  judging  from  the  results  of 
the  experiments  cited,  the  erosion  also.    Now,  nitroglycerin  contains , 
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more  than  enough  O  to  burn  all  its  H  and  0  to  H20  and  GOs,  while 
l^igh-grade  gnn  cotton  burns  about  half  of  these  elements,  and  low- 
grade  about  one-third,  to  H2O  and  CO,.  We  may  therefore  control 
the  temperature  through  the  composition.  Thus,  in  cordite  the  addi- 
tion of  5  per  cent  of  vaseline,  a  pure  hydrocarbon,  reduces  the  temper- 
ature of  the  58  per  cent  of  nitroglycerin  and  37  per  cent  high-grade 
guncotton  to  that  given  by  ballistite  consisting  of  equal  parts  of  nitro- 
glycerin and  low-grade  gun  cotton ;  and  the  use  of  low-grade  gun  cotton 
with  25  per  cent  of  nitroglycerin  in  composition  D  reduces  the  temper- 
ature to  that  given  by  high-grade  gun  cotton  alone  in  composition  C. 

It  would  seem,  therefore,  that  the  erosive  effect  can  be  approximately 
predicted  from  a  determination  of  the  heating  effect,  and  both  with 
8ome  degree  of  approximation  from  a  knowledge  of  the  composition; 
and  farther,  that  the  great  heat  of  nitroglycerin  can  be  so  modified  by 
the  use  of  other  suitable  ingredients  in  a  powder  as  to  reduce  the  heat 
and  erosion  to  any  desired  poiot.  The  logical  conclusion  appears  to  be 
that  there  is  no  objection  on  the  score  of  erosion  to  the  use  of  nitro- 
glycerin, with  suitable  accompanying  ingredients,  in  smokeless  powder. 

Form  of  grain. — In  my  last  annual  report  I  stated  that  the  colloidal 
smokeless  powders,  unlike  the  charcoal  powders,  possess  the  property 
of  burning  by  parallel  surfaces  in  the  gun.  This  property  is  a  very 
important  one,  and  enables  the  powder  maker  to  fully  realize  the  theo- 
retical advantages  of  a  progressive  combustion  of  the  charge  based  on 
the  amouDt  of  burning  surface,  long  striven  for,  but  never  obtained 
with  charcoal  powders.    An  example  showiug  the  effect  of  the  form  of 

train  occurred  in  my  experience  during  the  year.  Working  with  a 
xed  composition,  I  endeavored  by  varying  the  thickness  of  a  flat  grain 
al>out  three-eighths  of  an  inch  square  to  a^apt  it  to  the  field  gun.  The 
best  results  obtainable  were  32,000  pounds  pressure  for  the  standard 
velocity  of  1,450  feet  per  second.  I  then  had  the  same  material  made 
in  the  form  of  a  7-perforated  cylindrical  grain,  and  got  at  the  first  trial 
1,450  feet  per  second  with  26,500  pounds  pressure.  The  '^progressive- 
ness"  of  these  forms,  as  defined  in  my  report  in  the  Beport  of  the  Chief 
of  Ordnance  for  1895,  is  about  0.6  and  1.2,  respectively. 

From  the  method  of  combustion  by  parallel  surfaces  and  the  low 
velocity  of  such  combustion  it  results  that  at  least  one  of  the  dimen- 
sions of  the  grain  of  smokeless  powder  must  be  small.  If,  then,  the 
powder  be  m^ein  solid  grains  of  a  generally  cubical  or  spherical  form, 
they  will  be  so  small  as  to  hinder  the  inflammation  of  the  charge,  ana 
BO  give  rise  to  irregular  velocities  and  abnormal  pressures.  The  most 
obvious  method  of  obviating  this  difficulty  is  to  make  the  powder  in 
the  form  of  rods  or  strips,  which  is  a  very  usual  form  and  very  favora- 
ble to  regular  inflammation. 

But,  then,  this  form  is  less  progressive  than  the  multiperforated  cyl- 
inder, and  as  by  increasing  the  number  of  perforations  a  grain  of  any 
desired  size  may  be  obtained  for  any  given  thickness  of  the  walls 
between  the  perforations,  it  would  seem  that  by  this  method  a  free  and 
unhindered  inflammation  of  the  charge  could  be  obtained  and  at  the 
same  time  a  considerable  increase  of  ballistic  power  realized.  More- 
over, this  f5rm  is  a  strong  one  and  resists  breakage  or  crushing  better 
than  the  strip  form,  and  consequently  tends  to  regularity  of  results. 

All  things  considered,  the  perforated  cylinder  or  disk  proposed  by 
General  B^man  many  years  ago,  and  recently  revived  in  the  Maxim- 
Schiipphaus  powder,  appears  to  me  to  be  the  most  suitable  and  prom- 
ising form  for  the  colloidal  smokeless  powders.  For  the  small  arm  the 
mechanical  difficulties  of  manufactnring  and  loading  such  a  form  are  at 
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present  not  practically  snrmonnted,  but  it  is  already  adapted  to  nearly 
all  of  our  service  cannon.  As  to  the  length,  the  longer  the  better, 
provided  the  grain  be  not  so  long  as  to  cause  it  to  be  burst  by  the  gas 
formed  in  the  perforations. 

We  have  now  at  our  command  several  types  of  smokeless  powder  of 
domestic  manufacture,  which  have  shown  themselves  to  be  possessed 
of  satisfactory  stability  so  far  as  can  be  shown  without  long  exposure 
to  service  conditions,  and  the  erosiveness  of  which  will  probably  be 
within  allowable  limits.  The  next  step  is  to  procure  them  for  the  cur- 
rent firing  of  the  Department  and  service,  in  order  to  enable  the  manu- 
facturers to  adjust  the  grain  to  the  ballistic  conditions  and  develop 
suitable  methods  of  manufacture,  and  also  by  trial  to  eliminate  the  less 
aDd  develop  the  more  efficient  types  and  so  determine  finally  the  most 
satisfactory  type  or  types  for  adoption  for  service  use. 

INSPECTION  OP  POWDER. 

The  following  orders  and  contracts  have  been  in  process  of  execution 
under  my  inspection  during  the  year  ending  June  30, 1896: 

"V^Lth  E.  I.  Da  Pont  de  Nemours  &  Co. : 

(1)  Contract  dated  April  26, 1892,  for  223,200  poands  brown  prismatic  powder  for 
8-inch;  10-inch,  and  12- inch  rifles. 

(2)  Contract  dated  Febrnary  17, 1894,  for  85,000  ponnds  brown  prismatic  powder 
for  10-inch  rifles  (Woodbridge,  Crozier,  and  service). 

(3)  Order  dated  September  26, 1894,  for  500  pounds  smokeless  powder  for  8-inch 
rifle. 

(4)  Contract  dated  Jane  8, 1895,  for  2,500  poands  smokeless  powder  for  .30-Galiber 
rifle. 

(5)  Order  dated  Jane  18, 1895,  for  25  poands  shell  powder. 

(6)  Contract  dated  Aagust  10,  1895  (Frankford  Arsenal),  for  20,000  ponnds  black 
powder  for  Springfield  rile. 

(7)  Contract  dated  August  1, 1895,  for  10,000  poands  saluting  powder  for  seaooast 
cannon. 

(8)  Contract  dated  December  2, 1895,  for  26,000  poands  black  sphero-hexagonal 
powder  for  siege  cannon  and  12-inch  mortars,  65,000  pounds  brown  prismatic  for  12- 
inch  mortars,  90,000  poands  for  8-inch  rifle,  120,000  pounds  for  10-inch  rifle,  and 
202,(J00  ponnds  for  12-inch  rifle. 

(9)  Contract  dated  January  13, 1896,  for  950  poands  of  smokeless  powder  for  .30- 
oaliber  rifle  and  3.2-inch  field  gun,  consisting  of  four  lots  for  special  teste. 

(10)  Contract  dated  January  27, 1^6,  for  75,000  poands  saluting  powder  for  field 
guns. 

(11)  Order  dated  May  20, 1896,  for  200  poands  smokeless  powder  for  3.6  and  7  inch 
mortars. 

(12)  Contract  dated  May  26, 1896,  for  25,000  poands  black  sphero-hexagonal  powder 
for  15-inch  ffuns. 

With  the  Maxim  Powder  and  Torpedo  Company: 

(13)  Contract  dated  January  13,  1896,  for  850  ponnds  smokeless  powder  for  .30- 
caliber  rifle  and  3.2-inch  fleld  gun,  in  lots  for  special  tests. 

With  Laflin  and  Rand  Powder  (company : 

(14)  Contract  dated  January  27,  18^,  for  75,000  poands  saluting  powder  for  field 
guns. 

With  Atlantic  Dynamite  Company : 

(15)  Contract  dated  June  22,  1896,  for  1,500  ponnds  emm^site. 

At  the  end  of  the  year  ^os.  1, 2, 4, 5, 6, 7, 9, 10,  and  14  had  been  com- 
pleted. 

Under  these  orders  and  contracts  the  following  amonnts  of  powder 
have  been  delivered  during  the  fiscal  year: 

Ponnds. 

For  .30-caliber  rifle,  smokeless ••• •flffiiiiiiiiiiiiiii>«....  2,800 

For  .45-caliber  rifle,  black 20,000 

For  3.2-inch  field  gun,  smokeless 800 

For  12-inch  mortars,  brown 41,723 

For  lO^inch  rifles,  browa.t.v**  «•••••••••••••«•••••••••  fvf  ft  ff9«i«« 105,968 
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Poands. 

For  12-inch  rifles,  brown 55, 284 

For  field  guns,  saluting 160,000 

For  seacoast  guns,  saluting 10,000 

For  shells,  black 25 

The  following  table  shows  the  ballistic  requirements  and  resalts 
obtained  on  proof  for  the  cannon  powders  delivered.  The  small  arms 
powders  are  tested  and  accepted  at  Frankford  Arsenal: 


Date  of  con- 
traot. 


Apr2fl, 


1892< 


Lot  of  powder. 


Designatioii. 


Koguirement 

V.UMlot22 

W.  Z.,  lots  (oxperimoii- 
tal). 

Roqalrement 

W.Z.,lot6 

Reqnirem«iit 


Peb.l7,18M<    X.A.,lot3 

X.  A.,  lot  4  (for  10-inch 
rifle,  Crocier). 

Brown  prismatic,  12- 
inch  mortars.req  oire- 
ment. 


Dee.  2, 1895 


Dn  Pont,  lot  No.  1, 1808  . 

Brown  priamatic,  30- 
inch  rmea,  reqnin- 
ment. 

Da  Pont,  lot  No.  1,1808. 


Weight. 


Pounds, 


0,003 
22.841 


82,943 


20.618 
10,000 


41,723 


88,449 


Proof. 


Gun. 


10-inch  rifle. . 

,... .  do • 

12inoh  rifle. . 


.....do 

do 

lOinch     rifle 
(Crosier). 

do 

10-inch  rifle... 

12inch  C.  I. 
mortar. 


.....do  ........ 

10-inch  rifle. . . 


.do 


Charge. 


Pounds. 
245 
280 
485 

450 
480 


283 

280 

75 


75 
280 


285 


!  Pres- 

Projeo-  sure  per    Musslo 

tile,     square  velocity. 

I   inch. 


Pounds.  Pounds^ 
bis  I  37,000 
675     37, 000 


1,000 


39,000 


1. 000  37, 000 
1.000  I  38.500 
575  !  42,500 


Ft,  see. 
1,975 
2,000 
2,030 

1,975 
2,060 


575  43, 000 
575  I  34,600 

800  27,600 


800  26.400 
575  38,000 


576  37,200 


a  Tested  in  Deoember.    In  May  this  same  lot  gave  27,600  poands  pressnre  and  1,020  feet  per  second 
with  same  charge. 

Little  remark  respecting  the  execution  of  these  contracts  is  called  for. 
Order  Ko.  3,  for  500  pounds  of  smokeless  powder  for  8- inch  rifle,  has  not 
been  filled.  This  order  was  given  merely  for  the  purpose  of  encouraging 
the  manufacturers  to  experiment,  and  as  the  Du  Pout  Company  is  car- 
rying on  the  experiments,  and  prefer  to  await  their  conclusion  before 
delivering  the  powder,  I  have  been  quite  willing  to  consent  to  the  delay. 
The  small-arms  powders  are  tested  and  accept^  at  Frankford  Arsenal, 
but  I  have  exercised  a  general  supervision  of  the  manufacture.  The 
order  for  black  sphero- hexagonal  powder  for  15-iuch  guns  was  given  to 
determine  a  suitable  powder  for  use  in  both  the  S-inch  converted  rifle 
and  the  15-inch  smoothbore,  and  to  insure  the  existence  of  suitable 
plates  for  its  manufacture. 

Very  respectfully,  your  obedient  servant, 

Sidney  E.  Stuabt, 
Captairij  Ordnance  Departtnenty  Inspector. 

The  Chief  of  Obdnanc£,  United  States  Army, 

Washingtony  D.  0, 
10394) 
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PROGRESS  REPORT  OF  MANUFACTURE  OF  STEEL  FORCINGS,  ETC,  AT 
MIDVALE  STEEL  WORKS,  PHILADELPHIA,  PA.,  DURING  THE  FISCAL 
YEAR  ENDING  JUNE  SO,  1896. 

MiBVALE  Steel  Woeks, 
Philadelphia^  Pa.^  Septeiribtr  i,  1896. 

SiB:  I  have  the  honor  to  transmit  the  following  report  apon  the 
operations  undertaken  for  the  Ordnance  Department,  United  States 
Army,  by  the  Midvale  Steel  Company  for  the  fiscal  year  ended  Jane 
30, 1896. 

All  information  relative  to  manufacture  is  omitted  from  this  re)>ort 
upon  the  request  of  the  Midvale  Steel  Com])any.  The  right  to  make 
this  request  is  granted  in  the  specifications  embodied  in  the  contracts, 
and  all  information  given  by  the  company  is  to  be  considered  as  confi- 
dential, and  for  the  use  of  the  Department  only. 

^  Liai  of  fabrioaiion$. 

STBEt  FORGINGS. 


No.  of 
con- 
tract 

or 
order. 


1 

2 

3 

a4 

5 

0 

7 

8 

9 

10 

11 


Date  of 

contract  or 

order. 


13 


U 


June  15, 
June  12. 
Oct.  18, 
J  nuo  1 5, 
'lunu  12. 
Apr.  G. 
June  17, 

do . 

do . 

Apr.  29. 
Oct.     2, 


Date  of  ex- 
piration of 
contract  or 

extent»iou  of 
contract. 


1891 

1895  < 

1894, 

1891  , 

1895 

180f> 

189i> 


1891)  I 
1895 


I>ec.  1«, 
Mar.  10. 
Sept.  5, 
Mar.  1, 
1)1^5.  29. 
J  linn  H, 
Oct.  18, 
Jan.  8. 
Ocr.  15, 
J  uno  10, 
Oct.  23, 


189e 
1896 
1895 
1896 
1805 
189C 
1805 
1896 
1895 
1896 
1895 


I 


12  I  Jan.  13, 1896 


Feb.  17.1896 


Jan.  16, 1886   Jan.  20. 1896 


Nov.  13, 1894 
15  ^  Apr.    1, 1895 


Mar.  14, 1896 
Nov.    5,1895 


Fab^cation. 


9  sets  of  steel  forglngs  for  12-inch  B.  L.  rifle,  model  1888. 

2  H«t«  of  ateel  forcings  for  12-inch  J).  L.  rifle,  model  1888  Mn. 
5  aeta  of  Mteel  forcings  for  10-inch  B. L. rifle,  model  1888  Mn. 
1  extra  aet  of  staeT  forginga  for  10-inch  B.  L.  rifle,  model  1888  Mm. 

4  Beta  of  ateel  for^^ings  for  8-inch  B.  L.  rifle,  model  1888  Mn. 
I  Aft  of  ateel  forginffe  for  5-inch  R.  F.  gun. 

10  nets  of  steel  forgin^s  for  3.6-inch  B.  L.  B.  field  mortar. 
155  12inch  deck-pfercing  mortar  shells. 

104  lOinch  A. P. shot. 
20  8-inch  tempered  steel  shells. 

25  steel  forgiugs  for  3.2-inoh  B.  L.  rifle,  viz,  5  breechblocks,  5 
npindles,  5  block  carriers,  10  gas  checks. 

5  steel  forgings  for  4.7  inch  Gerdom  B.  F.  gun  for  Watervliet 
Arsenal,  vis.  1  breooh  piece,  1  breechblock,  1  face  plato,  1  block 
carrier,  1  extractor. 

1  steel  forging  for  3.2-inch  Gerdom  block  carrier  for  Watervliet 
Arsenal. 

0  steel  deck  plates. 

428  steel  forgings  forlO'lBch  B.'d  disappearing  carriage  for  Pond 
Machine  Tool  Company,  Plalnfleld,  N.  J.  (4  sets),  viz,  4  gun- 
lever  axles,  8  gnu  lover  caps.  4  rnoer  clips,  80  traversing  rollers, 
i6  traverse  wheel  axles,  4  elevating  rods  (right  hand),  4  elevat- 
ing rods  (left  hand),  8  elevating-rod  caps,  4  ele\'ating  racks 
(Tight  hand),  4  elevating  racks  (left  hand),  8  buffer  cape,  72 
chaasis  rollers,  8  ratchet  wheels,  8  ratchet-wheel  pawls,  12 
spanner  wrenches,  4  saspension-nMl  shafts,  72  chassis-roller 
axles,  B  suspension  rods,  8  pistons  and  rods  combined,  4  clamp 
levers,  4  ratchet  levers  (right  hand),  4  ratohst  levers  (lel!i 
hand),  4  pawl  cranks  (right  hand),  4  pawl  cranks  (left  hand), 
4  crosshead  ratchet  pnwlA  (right  hand),  4  crosshend  ratchet 

rwls  (left  hand),  4  crossheacT  stationary  pawls  (right  hand), 
crosshead  stationary  pawls  (left  hand).  8  tripping-1>»r  eye- 
bolts,  8  tripping  bar»,  8  nolding-down  shafts  with  pinions  and 
couplings,  8  traversing  gear  cranks,  4  crane  crank  shafts  and 
pinions  c<}nibined,  4  crane  ratchet  wheels,  4  crane  pawls,  4  crane 
eyebolts,  4  crane  block  hooks,  8  crane  cranks. 

a  Extended  to  March  11, 1896. 
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APPENDIX    19. 


LUt  of  fabrications — Continued. 
STBEL  FOBGINaS-^ontinaed. 


No.  of 
•  con- 
tract 
I    or 
order. 


16 


Date  of 

contract  or 

order. 


Sept.  24, 1805 


17 


18 

19 
20 


21 


.do 


Oct.     4,  1895 

Aug.  6,  1896 
Apr.  17,  1896 


.do 


22 


.do 


23 


.do 


24 
25 

26 


do 

Jaly29,1896 


do 


27 


I  m  •  QO   •••••• 


Date  of  ex- 

piration  of 

contract  or 

extension  of 

contract. 


Oct   15,1896 
do 


Immediate. 


.do 
.do 


.do 


.do 


.do 


do 

Aug.  29, 1896 


.do 


I   •  «    •   «UD      •  •  B  •   I 


Fabrication. 


20  steel  billets  (forged  steel,  No.  1)  for  Watertown  Arsenal,  -viz: 
13  billets  4  bv  4  by  60  inches,  2  billets  5  by  5  by  75  inches,  5  bil- 
lets 8  by  8  by  48  inches. 

54  steel  billets  (forged  steel.  No.  8)  for  Watertown  Arsenal,  viz,  5 
billets  6  by  5  by  45  inches,  3  billeto  8|  by  8^  by  75  inches,  17 
biUets  9  by  9  by  60  inches,  5  billets  11  by  11  by  35  inches,  3  bil- 
lets 11  by  11  by  73  inches,  15  billets  12  by  12  by  60  inches,  1  bil- 
let 12  by  12  by  80  inches,  6  biUets  14  by  14  by  46  inches. 

2  steel  billets  (forged  steel,  No.  8)  for  watertown  Arsenal,  vi^ 

1  billet  14  by  17  bv^  74  inches,  1  billet  14  by  17  by  111  inches. 

3  steel  forgings  for  oase  plugs  for  7-inch  shell. 

9  steel  billets  lor  7-inch  mortar  carriages  for  Watertown  Arsenal, 
viz,  6  billets  5  by  5  by  90  inches  (forged  steel.  No.  2),  2  billets 
7^  by  74  by  55  inches  (forged  steel,  2^0. 3),  1  billet  10  by  10  by  70 
inches  (forged  steel.  No.  3). 

67  steel  billets  (forged  steel.  No.  3)  for  10-inch  disappearing  car- 
riage for  Watertown  Arsenal,  viz,  3  billets  4  by  4  by  120  inches, 

2  billets  5  by  5  by  112|  inches,  1  billet  6  by  6  by  65  inches.  2  bil- 
lets 7  by  7  by  75  inches.  1  billet  8  by  8  by  90  inches,  6  billets  8 


by  8  by  71  inches,  4  billets  8i  by  84  l>y  75  inches,  10  billots  9  by 
9  by  120  inches,  5  billets  11  by  11  by  86  inches,  5  billets  11  by  11 
by  77  Inches,  5  billets  12  by  l2  by  50  inches,  10  billets  12  by  12  by 
60  inches,  1  billet  14  by  17  by  128  inches.  1  billet  14  by  17  by  m 
inches,  2  biUets  6  by  6  by  60  inches. 

24  steel  billets  for  12-inch  barbette  carriages  for  Watertown 
Arsenal,  viz,  2  billets  12  by  12  by  50  inches  (forged  steel.  No.  2), 
4  billets  5  by  5  by  56  inches  (forged  steel,  No.  3),  2  billets  6  by  6 
by  70  inches  (forged  steel.  No.  3),  4  billets  A  by  6  by  90  inches, 
(forged  steel,  No.  3),  8  billets  10  bv  10  by  65  ii^hes  (forged  steel. 
No.  3),  i  billets  14  by  J4  by  65  inches  (forged  steel,  No.  8). 

20  steel  billets  (forgea  steel,  No.  3)  for  12-inch  disappearing  car- 
riage for  Watertown  Arsenal,  viz,  2  billets  6  by  5  by  60  inches, 
1  billet  5  by  5  by  80  inches,  1  biUet  12  by  12  by  50  inches,  6  bil- 
lets 12  by  12  by  60  inches,  2  billets  13  by  13  by  84  inches,  1  billet 
14  by  U  by  54  inches,  1  biUet  14  by  14  by  72  inches,  1  billet  20  by 
20  by  77  inches,  5  billets  14  by  14  by  46  inches. 

2  steel  billets  for  15-inch  barbette  carriage  for  Watertown  Arsenal, 
viz,  2  billets  0  by  9  by  12  inches  (forged  steel.  No.  2). 

32  steel  billets  for  7-inch  mortar  carriages  for  Watertown  Arsenal, 
viz,  20  billets  5  by  5  by  90  inches  (forged  steel,  No.  2),  7  billets 
74  by  7^  by  55  inches  (forged  steel,  No.  3). 5  billets  10  by  10  by  80 
inch'es  (forged  steel,  No.  8). 

60  steel  billets  (forged  steel.  No.  3)  for  8-inch  disappearing  car- 
riage for  Watertown  Arsenal,  viz,  1  billet  4  by  4  by  48  laches, 
6  Uilets  4  by  4  bv  54  inches,  2  billets  6  by  5  by  45  inches,  2  bU- 
lets  6  by  6  by  72  inches,  4  billets  7  by  7  by  72  inches,  15  billets 
74  by  7|  by  54  inches,  5  billets  8  by  8  by  50  Inches,  5  billeU  9  by 
9  by  40  inches,  3  billets  9  by  9  by  41  inches,  1  billet  9  by  0  by  42 
laches,  6  billets  9  by  9  by  65  incnes,  6  billets  9  by  9  bv  81  inches, 
1  billet  9  by  9  by  115  inches,  6  billets  10^  by  10^  by  ^  inches. 

24  steel  billets  (forged  steel,  No.  3)  for  12inch  B.  L.  K.  carriages 
for  Watertown  Arsenal,  viz,  4  billets  5  by  5  by  56  inches,  2  bil- 
lets, 6  by  6  by  70  inches,  4  billets  6  by  6  by  90  incbes,  8  billets  10 
by  10  by  65  inches,  2  billets  12  by  12  by  50  inches,  4  billets  14  by 
14  by  65  inches. 


STEEL  CASTINGS. 


28 


Apr.    1,1895 


Nov.  5,1895 


160  steel  castings  for  10-inch  B.  C.  disappearing  carriage,  made 
for  Pond  Machine  Tool  Co.,  Plainfleld,  N.  J.  (4  sets),  viz,  8  gun 
levers,  4  cross-head  clips  (right  hand),  4  cross-head  clips  (left 
hand),  4  raoei  s,  16  traverse  wheels,  4  traverse-wheel  transoms, 
8  traversing-gear  clamps.  4  chassis  (right  hand),  4  chassis  (left 
hand),  8  rear-cylinder  neads,  4  elevating-rod  separators,  4  ele- 
vating-rack guides  (right  hand)  without  pockets,  4  elevating- 
rack  guides  (left  hand)  without  pockets,  4  elevating-rack  guides 
'  (right  huid)  with  pockets,  4  elevating-rack  guides  (left  nand) 
-  with  pockets,  4  elevating  bands,  4  brackets  for  retracting  g^ear 
with  seat  for  sight  standard,  4  brackets  for  retracting  gear  with- 
out seat  for  sight  standard,  4  sight  standards,  8  buffer  lirackets, 
4  f^nt  transoms,  4  rear  transoms,  8  spur  gMrs,  8  chain-puUey 
brackets,  4  chain  wheels,  4  worm  wheels,  8  ohaln-polley  wheels, 
4  traverung-gear  brackets,  8  cap  squares. 


BTBEL  FOBGINGS  MIDVALE   STEEL   WORKS. 
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List  of  fahrioations^Continxied, 
STEEL  CASTIKOS-Continued. 


Ho.  of 
con- 
tract 
or 

order. 

Date  of 

oontraot  ox 

order. 

Date  of  ex- 
piration of 
contract  or 

exteneion  of 
contract. 

Fabrication. 

29 

■  80 
81 
82 

July  20, 1886 

Feb.  26.1806 
June  17, 1806 
Aug.  6,1806 

Immediate.. 

do 

do 

do 

210  steel  ca«ting8  for  10-inch  B.  C.  disappearinic  carriage  for 
Watertown  Arsenal  (5  aete),  viz,  10  gun  levers,  5  racers,  20 
traverse  wheels,  6  traverse-wheel  transoms,  10  traverse-gear 
clamps  (6  right,  6  loft),  10  chassis  (5  right,  6  left),  10  cap  squares, 
10  rear-cylinder  heads,  6  elevating-rod  trusses,  5  elevating  imnds, 
10  elevating-rack  ffuides  (5  right^o  left),  10  elevating- rack  guides 
(5  right,  Dieft),  o  sight  standards  for  chassis,  5  brackets  for 
chassis-sight  standards,  5  brackets  for  retracting  gears,  10  buf- 
fer brackets,  6  front  transoms,  6  rear  transoms,  10  spur  wheels, 
10  chain  •palle>  brackets,  1(»  chain  pulleys,  5  chain  wheels,  6 
worm  wheels,  5  traversing-gear  brackets,  10  cross-head  dips 
(5  right,  6  left),  10  bufTerracK  brackets, 

6chaMiis  (3  right,  2  left)  for  10-inch  B.C.  disappearing  carriage 
for  Kilby  Mannfscturing  Co.,  Cleveland,  Ohio. 

2  chassis  (2  left  hand)  for  10-inch  B.  G.  disappearing  carriage  for 
Kilby  Manufacturing  Co.,  Cleveland,  Ohio. 

30  open-hearth  steel  castings  for  7>inch  shell  for  Watervliet 
Arsenal. 

OUTSIDE  WORK. 


Under  this  head  are  comprised  fabrications  made  at  works  other  than 
those  of  the  Midvale  Steel  Company. 


STEEL  CASTINGS— Continued. 


No.  of 
oon- 
traot 

or 
order. 


33 
84 
85 


86 


Date  of 

contract  or 

order. 


Date  of 

expiration  of 

contract  or 

extension  of 

contract. 


37 


88 


Jan.  10,1805  July  18,1C95 
Nov.  5, 1804  I  June  5,  ItfOS 
Oct  21, 1886    Nov.  30,1885 


Sept.  25, 1804    Immediate . 


80 


40 


April,    1806 


Mar.  16, 1806 


Mar.  27, 1886 


May  20,1806 


.do 


.do 


.do 


.do 


Fabrication. 


MADB    BT   TBB    WM.    CRAMP    A    80X8  SHIP  AND   BNOIIVE   BUILDINO 

00.,  PHILADBLPHIA,  PA. 

2 10-inch  B.  C.  disappearing  carriages. 

1 10-inch  SpiUer  pneumatic  disappearing  carriage. 

1 3.2-inch  Itmited-recoil  Drlggs  field  carriage. 

MADB  BT  BITBBKA  STBEL  CASnNG    CO.,  CHB8TBB,    PA.,    FOB   BOCK 

ISILAIfD  ABSBNAL. 

100  Steel  castings  (cast  steel,  No.  1)  for  siege  carriages,  88  steel 
castings  (cast  steel.  No.  2)  for  siege  carriages. 

MADE  BT  ECBBKA  8TEBL  CASTING  CO.,  CHBSTBR,  PA.,  FOB  WATBB- 

TOWN  ABSBNAL. 

2  cast-steel  brackets  for  15-inch  barbette  carriage. 

MADE   BT  PENN  STEEL  CASTIXO  CO.,  CHE8TBB,  PA.,  FOB   WATER- 
TOWN  ARSENAL. 

216  steel  oastingR  for  lO-lnoh  B.  C  disappearing  carriage  (6  sets), 
vis,  10  gun  levers,  6  racers,  20  traverse  wheeu,  5  traverse-wheel 
transoms,  10  traverse-gear  clamps  (5  right.  5  left),  10  chassis  (5 
right,  5  left),  10  cap  squares,  10  rear-cylinder  heads.  5  elevatinK- 
r<M  trusses.  5  elevating  bands,  10  elevating-rack  guides  (5  right, 
6  left),  10  elevating-rack  guides  (5  right,  5  left),  5  sight  stand- 
ards for  chassis,  5  brackets  for  chassis-sight  standardH,  5  brack- 
ets for  retracting  gears,  10  buffer  brackets,  5  front  transoms,  5 
rear  transoms,  10  spur  wheels,  10  chain-pulley  brackets,  10 
chain  pulievs,  5  chain  wheels.  5  worm  wheels,  10  elevating-rack 
buffer  Drackets,  10  cross-hesa  clips,  10  elevating  racks. 

26  steel  castings  for  12-inch  barbette  carriage  (2  sets),  viz,  2  top 
carriages,  4  cap  squares,  4  rear-cylinder  heads,  2  bearings  for 
elevating  shaft,  2  cheeks  for  chassis  (right),  2  cheeks  for  chas- 
sis (left),  2  np]>er-roller  paths,  8  guide  hooks. 

16  track- wheel  plates  for  15-inch  barbette  carriage. 
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APPENDIX   19. 


LM  of  fabrioaUonB — Continued. 
STEEL  CASTINGS— Continaed. 


No.  of 
con- 
tract 
or 

order. 


a  41 


42 


Date  of 

contract  or 

order. 


Dec.    1, 1894 


Not.,  1895  ( ?) 


43 


44 


45 


Jane  10, 1896 


July  1,  1896 


.il«» 


Date  of 

expiration  of 

contract  or 

oxtenaion  of 

oonlract. 


Jan.    4. 1895 


Unknown 


'ept.  14, 1896 


Immediate., 
Oct  27,  1896 


Fabrloatioii. 


MADB  BY  AMBRIOAN  STEKL  CASTING  CO..  THURU)W,  PA.,  FOK  WATBR- 

TOWM   AB8BNAI.. 

7  Bteel  castingB  for  12  inch  gnn-lift  carriage,  vix,  1  top  carriage, 
2  cheeks,  1  front  transom,  1  upper-rol^r  path,  1  front-racer 
clip,  1  rear-racer  clip. 

MADE  BY  AMERICAN  STEEL  CASTINO  CO.,  THURLOW,  PA.,  FOR  POND 
MACHINE  TOOL  CO.,  PLAINFIELD,  N.  J.   (4  SffFS.) 

160  ateel  castings  for  lO-inoh  B.  C.  disappearing  carriage  (4  sets), 
viK,  8  chassis,  8  gun  levers,  4  rear  transoms,  4  front  transoms, 
8  cross-head  clips,  16  traverse  wheels,  4  worm  wheels,  8  spur 
wheels,  8  chain  pulleys,  4  chain  wheels,  A  travorse^eear  brack- 
ets, 4  retracting-ffear  brackets,  4  eight-standard  brackets,  8 
buffer  brackets,  lo  elevating-rack  guides,  4  elevating-rod  sepa- 
rators, 8  traversing-gear  clamps,  8  chain-pulley  brackets,  4  tra- 
verse-wheel transoms,  8  rear-cylinder  heacls,  4  Novating  bands, 
4  Higlit  standards,  4  racers,  8  cap  squares. 

MADR  BT  AMERICAN  STEEL  CASTING  CO.,  THURLOW,  PA.,  FOR  WATER- 
TOWN  ARSENAL. 

30  Steel  castings  (1  set)  for  12-inch  disappearing  carriage,  viz, 
1  elevating  arm,  1  elevating  band,  1  counterweight  cage,  2 
transoms,  4  slide  clips  (2  right,  2  left),  2  elevating  slides  (I 
right,  1  left),  1  racer,  2  batter  brackets  (1  right,  1  left),  2  gun 
levers  (1  right,  1  left),  1  yoke,  1  top  carriage,  2  rear  stuffing 
boxes,  1  ladder  standard,  1  sight  standard,  2  piston-rod  brack- 
ets, 2  chain  sheaves,  1  post,  1  platform  base,  2  sight-standard 
caps. 

26  steel  castings  (2  sets)  for  12-inch  barbette  carriage,  viz,  2  top 
carriages,  4  cap  squares,  4  rear-cylinder  heads,  2  bearings,  4 
chassis,  2  npper-roUer  paths,  8  clips. 

140  steel  castings  (5  sets)  for  8-inch  disappearing  oarriage,  viz,  5 
racers,  10  chassis  (5  right,  6  left),  10 cap  squares  for  top  carriage, 
20  traverse  wheels,  5  traverse- wheel  transoms,  JO  gun  levers  (5 
right,  6  loft),  5  elevating  clamps,  5  traverse-gear  brackets,  10 
traverse-damp  jaws  (5  front,  5  rear),  5  elevating-arm  trusses,  6 
elevating  bands,  10  transoms  (5  firont,  5  rear),  10  cross-head 
pieces  (5  right,  5  left),  10  chain -pulley  brackets,  10  elevating- 
spur  wheels,  5  piston-rod  rear  brackets,  5  sight  standards. 


a  BztsiBded  to  February  20,  1886;  applied  for  extension  to  August  1,  1895. 

Of  the  above  list,  the  following  numbers  have  been  completed:  Nos. 
1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 11, 12, 13, 14, 15,  16,  17, 18,  19,  20,  21,  22,  23, 
24, 26,  26,  27,  28,  29, 30,  31,  32,  33,  36,  37,  39,  40,  41 ,  and  42. 

The  stores  represented  by  these  numbers  have  been  shipped  to  their 
respective  destinations. 

The  unfinished  work  at  the  date  of  this  report  comprises  Nos.  34, 35, 
38,  43,  44,  and  45. 

I.— 12-mCH  B.  L.  RIFLE,  MODEL  1888. 
(<i)  Contract  of  June  15,  1891,  Model  1888. 

This  contract  was  for  9  guns,  for  which  6  sets  of  forgings  were  com- 
pleted and  shipped  at  the  date  of  last  report.  The  remaining  3  sets 
were  finished  and  delivered  as  follows:  One  set  on  January  24, 1896, 1 
on  February  19, 1896,  and  1  on  March  6, 1896.  The  contract  expired 
oil  December  16, 1896;  hence  the  company  had  9  months  and  10  days  to 
spare. 
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(6)  Contract  of  June  12,  1885,  Model  1888  M„. 

This  contract  for  2  sets  of  12-inch  forgiu^s  expired  on  March  10, 1896. 
The  first  set  was  finished  December  6, 1895,  and  the  second  December 
31,  1895,  or  2  months  and  10  days  in  advance  of  expiration  of  contract. 
All  12-inch  forgings  were  shipped  to  Watervliet  Arsenal,  West  Troy, 
N.Y. 

II.— 10-INCH  B.  L.  RIFLE,  MODEL  1888  M„. 

(o)  Contract  of  October  18,  1894. 

Five  sets  of  forgings  were  made  under  this  contract,  which  expired 
September  5,  1895.  The  hist  delivery  was  made  September  24,  1895. 
Penalties  were  exacted  on  these  sets  at  $10  per  day  for  delay  in  deliv^ 
ery,  for  91, 83,  68,  41,  and  19  days,  respectively. 

(5)  Extra  Set  on  Contract  of  June  15,  1891. 

This  extra  set  of  10-inch  forgings  was  due  March  1,  1896.  The  time 
was  extended  to  March  11, 1896.  The  set  was  delivered  March  21, 1896, 
with  a  penalty  of  $100  deducted  for  10  days'  delay.  The  10-inch  forg- 
ings were  shipped  to  Watervliet  Arsenal,  West  Troy,  N.  Y. 

III.— S-IXCH  B.  L.  RIFLE,  MODEL  1888  M.,. 

This  contract,  dated  June  12, 1895,  was  for  4  sets  of  forgings.  The 
contract  expired  on  December  29, 1895.  The  final  delivery  was  made 
on  December  27, 1895.  Five  days'  penalty  was  deducted  on  the  first 
set,  for  delay  in  delivery.  The  forgings  were  shipped  to  Watervliet 
Arsenal,  West  Troy,  N.  Y. 

IV.— 6-INCH  RAPID-FIRE  GUN. 

This  gon  was  made  nnder  contract  dated  April  6, 1896,  which  expired 
Jane  8, 1896.  The  forgings  were  finished  and  shipped  to  Watervliet 
Arsenal,  West  Troy,  I^.  Y.,  on  May  20, 1896. 

v.— 3.6-INCH  B.  L.  R.  FIELD  MORTARS. 

Ten  sets  of  forgings  for  these  pieces  were  called  for  in  contract  dated 
June  17, 1895,  expiring  October  18, 1895.  The  entire  number  of  forg- 
ings was  completed  and  delivered  October  1, 1895.  The  forgings  were 
shipped  to  Watervliet  ArsenaJ,  West  Troy,  N.  Y. 

VI.— MISCELLANEOUS  GUN  FORGINQS. 
(a)  For  3.2-urcH  B.  L.  Rvlk. 

Twenty-five  forgings,  viz,  5  breechblocks,  5  spindles,  5  block  car- 
riers, and  10  gas  checks  were  called  for  on  an  order  dated  October  2, 
1895.    All  were  completed  and  shipped  October  22, 1895. 

{b)  For  3.2-INCH  Gbrdom  B.  L.  Ri]|lk. 

One  block  carrier  was  ordered  for  this  gun  January  16, 1896,  and  was 
8hipi)ed  as  soon  as  completed. 
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(e)  For  4.7-incu  Gerdom  B.  L.  Gun. 

Five  steel  forgiugs,  viz,  1  breech  piece,  1  breechblock,  1  face  plate, 
1  block  carrier,  and  I  extractor,  were  ordered  for  this  gun  on  January 
10, 1896.  The  breech  piece  was  shipped  to  WatervJiet  Arsenal,  and  the 
other  pieces  to  Sandy  Hook,  N.  J. 

VII.— 12-INCH  DECK-PIERCING  MORTAR  SHELL. 

The  contract  for  155  12-inch  deck-piercing  shell  was  dated  June  17, 
1895,  and  expired  January  8, 1896.  All  the  shell  were  completed  and 
tested  by  December  12, 1895.  The  Midvale  Steel  Company  sustained 
their  reputation  for  making  a  high  grade  product  by  not  failing  iu  a 
single  instance  in  the  ballistic  tests. 

VIII.— 10-INCH  ARMOR-PIERCING  SHOT. 

This  contract  for  104  10-inch  A.  P.  shot  wa>s  dated  June  17, 1895,  and 
expired  October  15, 1895.  The  shot  were  forged  and  undergoing  treat- 
ment at  date  of  last  report.  The  projectiles  were  completed,  and  sub- 
mitted for  ballistic  test  on  September  13,  1895.  The  usual  success 
attended  the  tests  of  the  two  lots  of  10-inch  A.  P.  shot,  and  they  were 
delivered  September  26,  1896.  The  6  extra  shot  were  accepted  under 
the  provisions  of  the  contract,  making  110  shot  iu  all. 

IX.— S-INCH  TEMPERED-STEEL  SHELL,  MODEL  1896. 

Twenty  tempered-steel  shell  were  made  under  the  contract  dated 
April  29,  1896,  expiring  June  10,  1896,  The  shell  were  treated  and 
submitted  for  ballistic  test  May  27, 1896.  The  whole  lot  was  finish- 
machined  and  shipped  to  Sandy  Hook,  N.  J.,  June  13, 1896. 

X.— STEEL  DECK  PLATES. 

There  were  six  extra  deck  plates  4  feet  and  6  inches  square  by  4^ 
inches  thick  ordered  under  the  provisions  of  contract  dated  November 
13, 1894.  They  were  in  all  respects  similar  in  treatment  and  quality 
to  those  reported  last  year.  The  plates  were  shipx>ed  to  Sandy  Hook, 
K.  J.,  on  February  4, 1895. 

XL—MISCELLANEOUS  STEEL  FORGINQS. 
(a)  Base  Plugs  for  7-inch  Shell. 

Three  solid  cylindrical  forgings  27  inches  long  by  6^^  inches  in  diam- 
eter were  ordered  for  base  plugs  to  accompany  30  steel  castings  for 
7-inch  shell.  These  forgings  were  ordered  by  the  commanding  officer, 
Watervliet  Arsenal,  August  6,  1896,  and  will  be  delivered  early  in 
September. 

{b)  Steel  Billets. 

These  billets  were  all  made  for  Watertown  Arsenal.  The  details 
relating  to  number  and  size  are  given  in  the  above  list  of  fabrications: 

R^SUM^. 

BiUetsfrom  forged  steel  No.  1 20 

Billets  from  forged  steel  No.  2 30 

BiUets  from  forged  steel  No.  8 253 

Total 303 
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These  billets  are  intended  for  forcings  for  gun  carriages.  Repre- 
sentative treatment  has  been  resorted  to  in  order  to  diminish  the  num- 
ber of  tests.    In  general  special  heats  were  made  for  the  same  purpose. 

(c)  Steel  Foroings  for   10-inch    B.  C.   Disappearing    Carriage   for   Pond 

Machine  Tool  Company,  Plainfibld,  N.  J. 

The  remainder  of  the  428  steel  forgings  due  on  this  order  were  shipped 
during  the  latter  part  of  the  last  calendar  year. 

XII.— STEEL  CASTINGS. 
(1)  For  10-inch  Buffington-Crozier  Di8appraring  Carriage. 

(a)  Order  of  Pond  Machine  Tool  Company^  Plainfieldy  i\r.  J.  (4  seta), — 
Thirteen  of  the  160  steel  castings  comprising  this  order  remained  to  be 
shipped  subsequent  to  the  date  of  last  annual  report.  These  have  been 
completed  and  shipped,  as  well  as  some  replacements  of  defective  cast- 
ings.   The  last  piece  was  shipped  February  29, 1896. 

(b)  Contract  tcith  Watertown  Arsenal  (5  sets), — There  were  210  steel 
castings  to  be  made  under  this  contract.  They  were  finished  February 
8, 1896. 

(c)  Order  of  Kilby  Manufacturing  Company,  Cleveland,  Ohio. — ^This 
company  gave  the  Midvale  Steel  Company  two  orders  for  lOinch  chassis 
castings,  viz,  one  order  February  26, 1896,  for  5  chassis  (3  right  and  2 
left),  and  one  June  17, 1896,  for  2  chassis  (both  left  hand),  making  7  in 
all.  All  have  been  shipped  to  the  Kilby  Manufacturing  Company. 
The  last  shipment  was  made  July  29, 1896. 

(2)  For  30  Open-hearth  Steel  Castings  for  7-inch  Shell. 

This  order  is  from  Watervliet  Arsenal  and  specifies  that  the  castings 
<^mu8t  be  sound,  free  from  blowholes  and  other  defects,  and  must  satis- 
factorily stand  after  machining  an  interior  strain  or  water  pressure 
test  of  at  least  120  pounds  per  square  inch;"  defective  pieces  to  be 
replaced  without  cost  to  the  United  States.  These  30  castings  were 
made,  annexed,  rough  bored,  and  shipped  to  Watervliet  Arsenal 
August  28, 1896. 

XIII.— OUTSIDE  WORK. 

All  material  made  at  points  other  than  the  Midvale  Steel  Works  is 
classed  as  << outside  work".  The  inspectors  stationed  here  had  charge 
of  the  inspection  of  material  for  the  Ordnance  Department,  U.  S.  A.,  at 
the  following  steel  works,  viz,  the  William  Cramp  &  Sons'  Ship  and 
Engine  Building  Company,  Philadelphia,  Pa.;  the  Chester  and  Eureka 
Steel  Casting  companies,  Chester,  Pa.;  the  Penn  Steel  Casting  and 
Machine  Company,  Chester,  Pa.,  and  the  American  Steel  Casting  Com- 
pany, Thurlow,  Pa.  All  outside  work  this  year  was  restricted  to  steel 
castings,  except  that  done  at  the  William  Cramp  &  Sons'  Ship  and 
Engine  Building  Company's  works.  The  details  of  these  fabrications 
are  given  below  and  in  the  "list  of  fabrications"  at  the  head  of  this 
report. 

(1)  William  Cramp  &  Sons'  Ship  aiw  Enodve  Building  Company. 

(a)  Two  Buffington-Crozier  disappearing  carriages  for  10-inch  B.  L, 
rifle. — These  two  carriages  were  to  be  delivered  by  July  18, 1895,  but 
were  delayed  by  the  difficulty  in  procuring  the  necessary  steel  castings 
from  subcontractors.    At  date  of  last  report  it  was  estimated  that  the 
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last  carriage  would  be  delivered  early  in  October,  1895.  The  first  car- 
riage was  shipped  December  4, 1895,  and  the  second  December  14, 1895. 

(b)  One  Spiller  pneumatic  disappearing  carriage  for  lO-inch  B.  L.  rifle. — 
The  contract  for  this  carriage  was  dated  November  5, 1894,  and  the  orig:- 
inal  date  of  expiration  of  contract  was  June  5,  1895.  The  carriage  is 
not  yet  completed.  Captain  Borup  reports  that  the  company  expect  to 
complete  it  by  Sei)tember  30, 1896. 

(e)  3,2'inch  limited  recoil  field  carriage  {Driggs  system), — This  carriag^e 
was  made  under  con tra<5t  dated  October  2i,  1-^95,  which  expired  No- 
vember 30,  1896.  The  carriage  wa«  completed,  but  not  in  accordance 
with  the  terms  of  the  contract,  the  carriage  being  in  excess  of  the  pre- 
scribed weight.  It  was  shipped  to  Sandy  Hook,  N.  J.,  July  21, 1896, 
for  builders'  trial  and  information,  but  has  not  been  accepted  by  the 
Department. 

Gapt.  H.  D.  Borup,  Ordnance  Department,  TJ.  S.  A.,  has  had  complete 
charge  of  the  work  on  these  four  gun  carriages. 

(2)  Thk  Chester  Stkel  Casting  Company,  Chester,  Pa. 

The  22  hydraulic  buffer  cylinders  remaining  at  date  of  last  report  on 
the  llock  Island  Arsenal  order  for  188  castings  for  siege  cariuages  have 
been  shipped  to  that  arsenal,  thus  completing  the  order  originally  given 
to  the  Eureka  Steel  Casting  Company,  which  went  into  the  hands  of  a 
receiver  before  completing  their  contract. 

(3)  The  Eureka  Stbbl  Casting  Company,  Chester,  Pa. 

This  company  made  2  cast-steel  brackets  (I  right  and  1  left  hand^  for 
15-inch  barbette  carriage  for  Watertowu  Arsenal. 

(4)  The  Pbnn  Steel  Casting  and  Machine  Company,  Chester,  Pa. 

(a)  For  10-inch  B,  C.  disappearing  carriage, — The  contract  for  5  sets 
of  steel  castings,  215  in  number,  for  Watertown  Arsenal  and  djited 
March  16, 1896,  is  rapidly  approaching  completion,  and  will  be  finished 
about  September  30, 189<>.  All  the  castings  are  completed  and  shipped 
except  6  gun  levers  and  1  racer,  the  latter  a  replacement.  Four  of  these 
7  castings  are  ready  for  test.  Four  gun  levers  have  been  rejected  on 
tests,  2  cap  squares  were  rejected  for  defects,  and  1  elevating  band 
was  rejected  for  having  no  tests  left  on  the  casting. 

{!))  For  12-inch  barbette  carriage, — ^This  order  was  for  2  sets  of  steel 
castings  for  12-inch  barbette  carriages,  and  was  given  March  27, 1896. 
There  were  26  castings.  All  have  been  completed.  The  last  piece  was 
shipped  to  Watertown  Arsenal  July  23, 1896. 

({?)  12  inch  barbette  carriages, — Sixteen  cast-steel  truck- wheel  plates 
were  ordered  for  these  carriages  on  May  20,  1896,  all  of  which  were 
completed  and  shipped  to  Watertown  Arsenal  on  June  20, 1896. 

(5)  The  American  Steel  Casting  Company,  Thurlow,  Pa. 

V  (a)  For  12-inch  gtm-lift  carriage. — Of  the  7  steel  castings  required  for 
the  above  carriage  all  but  1,  a  top  carriage  had  been  shipped  at  the 
date  of  the  last  report.  The  first  two  castings  for  this  top  carriage 
were  condemned  and  the  third  proved  acceptable,  and  was  shipped  to 
Watertown  Arsenal  in  November,  1895,  thus  completing  the  order. 

{b)  For  10-inch  B.  C,  disappearing  carriage. — ^There  were  4  sets,  mak- 
ing 160  steel  castings  ordered  by  the  Pond  Machine  Tool  Company  of 
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Plainfield,  N.  J.,  in  JTovember,  1896.  The  entire  order  was  completed 
and  the  last  piece  shipped  Febraary  29, 1896. 

(c)  For  12  inch  disappearing  carriage. — The  contract  of  June  16, 1896, 
expiring  September  14, 1896,  calls  for  1  set,  consisting  of  30  steel  cast- 
ings, to  be  made  for  Watertown  Arsenal.  Of  these  castings  18  have 
been  shipped.  All  will  be  cast  at  expiration  of  contract,  but  can  not 
be  treated  and  tested  much  before  the  end  of  September,  1896.  One 
top  carriage  has  been  lost  by  having  a  defective  core  in  the  mold. 

{d)  For  12'inch  barbette  carriages. — Under  contract  dated  July  1, 
1896,  26  steel  castings,  constituting  2  sets,  are  to  be  made  for  Water- 
town  Arsenal.  Four  pieces  have  been  shipped  and  8  submitted  for 
test.  The  larger  castings  will  follow  close  upon  those  for  the  12-inch 
disai)peartng  carriage. 

(e)  For  84nch  disappearing  carriages. — Five  sets  of  castings  for  these 
carriages  were  contracted  for  by  the  commanding  officer,  Watertown 
Arsenal,  on  July  1, 1896.  The  date  of  expiration  of  contract  is  Octo- 
ber 27, 1896.  There  are  140  castings  in  the  lot,  of  which  74  have  been 
shipped.  The  company  expect  to  complete  the  order,  except  the  chas- 
sis, this  month. 

XIV.— PHYSICAL  TESTS. 

To  give  a  condensed  statement  of  the  physical  properties  of  the  steel 
forgings  and  steel  castings.  Tables  A,  B,  G,  D;  E,  F,  G,  and  H,  given 
below,  have  been  prepared.  In  these  tables  the  columns  headed 
<'  Mean  "  are  the  arithmetical  means  of  all  specimens  tested.  The 
columns  headed  '<  Maximum  "  and  '^  Minimum  "  give  the  highest  and 
lowest  results  in  each  particular,  taken  separately,  found  in  the  whole 
series  of  bars  tested.  The  object  of  these  two  headings  is  to  show  the 
extreme  range  in  each  particular,  viz,  tensile  strength,  elastic  limit, 
elongation,  and  contraction  of  area.  Though  some  of  the  specimens 
show  abnormal  results,  due  to  defects  in  the  bar,  which  were  known  to 
the  inspector  before  testing,  all  such  have  been  included  in  getting  the 
arithmetical  means,  and  reduce  the  results  somewhat. 

Tables  F,  G,  and  H  give  the  comparative  results  of  different  years 
for  principal  parts  of  ll-inch,  10-inch,  and  8-inch  gun  forgings. 

Table  E  gives  a  r^sum^  of  the  results  obtained  from  steel  castings 
made  by  three  different  companies. 

Table  I  gives  the  aggregate  weights  of  steel  castings  and  steel  forg- 
ings shipped  since  the  date  of  last  report. 

Table  K  shows  the  number  of  forgings  and  eastings  shipped  and  the 
total  number  of  specimens  that  have  been  tested. 

These  tables  have  been  prepared  by  my  assistant,  Mr.  O.  W.  Albee, 
M.  E.,  who  has  been  in  charge  of  the  work  at  the  works  of  the  Penn 
Steel  Gasting  Gompany  and  of  the  American  Steel  Casting  Company. 
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Tabub  Yt'^CompmraHve  table  of  rentlU  of  ieMiU  (wto. 

la-INCH  B.  L.  RIFLE. 


Kune  of  piece. 


Tabeft. 


Jackets 


Tmnnloii  hoops 

HoopB: 

A, /1«» 

'  U806 

/1886 

tl896 

tl896 
/1806 
tl886 
n896 
tl806 
/18U6 
tl8M 
/1806 
U8M 
/1896 
\1896 
/1885 
\1896 


Yew. 

Tested. 

No.  of 

No.  of 

pieces. 

bsn. 

ri896 

6 

89 

U896 

5 

30 

/18Q6 

6 

48 

\18M 

6 

40 

/189& 
\18M 

6 

24 

6 

20 

1 

liean. 


Elastic 
limit. 


c,. 

C, 


8 
S 
6 
5 
6 
S 
6 
5 
6 
S 
8 
2 
7 
4 
6 
8 
0 
5 


24 
9 
18 
80 
86 
30 
40 
39 
26 
20 
M 
12 
44 
24 
18 
9 
87 
30 


Poundi 
penq.in, 
46,820 
46,800 
50,145 
61,150 
64,883 
54,920 

56,042 
54,777 
67,000 
66,700 
66,444 
57,400 
65,700 
64,420 
67,677 
68,160 
66.668 
65,666 
56,932 
66,600 
58,944 
64,111 
58,135 
68,130 


Tensile 
strengtii. 


Pounds 
per  JO.  in. 
83,600 
86,170 
89,396 
98,410 
98,000 
98,800 

99,354 

96,430 

09,400 

99.110 

95.600 

98.670 

97,940 

101,200 

101, 735 

101, 120 

98,960 

97,360 

90,382 

08,150 

103,444 

99,600 

101, 108 

100,480 


Elonga- 
tton. 


Per  pent. 
22.18 
21.13 
21.18 
21.46 
80.10 
19.85 

17.57 
18.81 
19.06 
16.95 
17.26 
18.09 
16.80 
16.69 
16.28 
16.61 
18.76 
17.37 
18.32 
18.22 
19.70 
20.66 
16.16 
16.62 


Contrac* 

tion  of 

area. 


Percent. 
42.48 
39.12 
42.37 
13 

49.64 
48.87 

44 

49.77 

42.85 

41.72 

45.80 

44.01 

87.13 

40 

88.76 

88.33 

87.80 

84.45 

39.15 

89.92 

45.33 

48.64 

40.64 

40.94 


Tablb  G. — Comparative  table  of  results  of  tensile  tests, 

lO-INCH  B.  L.  RIFLE. 


Kame  of  pieoe. 


Tnbes. 


Jackets 


TnumioB  hoops. 
Hoops: 

A, 


Year. 


I 


A.. 
B,. 
B,. 
C,. 
C,. 


1894 
1805 
1896 
(1894 
{1895 
(1806 
(1894 
{1895 
(1896 

(1894 
{1605 
ll896 
(1894 
{1895 
ll896 
(1804 
{1896 
(1896 
(1894 
{l896 
(1896 
(1894 
{1805 
(l896 
(1894 
{l895 
(l896 
(1894 
{lH95 
(1896 
(1894 
{l805 
(l806 


Tee 

ted. 

Mean. 

Ko.of 

No.  of 

Elastic 

Tensile 

BloDffa- 

Contrac* 
tion  of 

area. 

pieces. 

bars. 

limit. 

strength. 

tion. 

Pounds 

Powfyds 

per  »q.  in. 

persq.in. 

Ptreent. 

Percent. 

12 

72 

45,614 

82,406 

2L65 

89.80 

4 

26 

46.038 

84,462 

20.78 

40.16 

3 

18 

46,420 

83,861 

21.32 

35.20 

14 

84 

48.990 

88,362 

20.44 

89.04 

4 

24 

50,050 

91, 135 

20.73 

42.72 

6 

30 

49,930 

90,580 

21.00 

4L58 

11 

33 

56,940 

08,561 

18.70 

48.24 

4 

12 

57,333 

101.367 

10.24 

49.55 

8 

9 

58,333 

104,090 

17.16 

39.93 

6 

17 

55.000 

98,130 

16.85 

88.80 

8 

9 

66,444 

98,533 

16.80 

40.31 

3 

9 

58,000 

102,840 

15 

30.20 

5 

15 

63,733 

97,833 

16.54 

40.00 

5 

15 

55,133 

101.192 

16.55 

38.43 

2 

6 

60.166 

104,000 

16.05 

37.10 

7 

21 

56.000 

100,105 

15.71 

36.07 

4 

24 

57.500 

101,388 

16.40 

86.20 

2 

12 

55,333 

99,600 

15.80 

36.72 

8 

24 

67,000 

100,640 

15.42 

84.10 

4 

12 

55,250 

97,970 

16.90 

31.64 

2 

6 

59,600 

102,030 

16.70 

88.00 

6 

18 

56,300 

101, 411 

15.63 

83.00 

4 

12 

56,417 

100,633 

17.11 

38.68 

2 

6 

56,167 

100,070 

16.70 

86.30 

12 

36 

54,700 

97,309 

17.74 

35.04 

3 

18 

55,444 
54,  in 

99,393 

18.70 

88 

3 

18 

98,894 

17.66 

84.65 

12 

36 

57,194 

98.733 

17.19 

35.92 

3 

18 

65,722 

100.766 

17.54 

34 

3 

18 

56,780 

09,500 

18.30 

38.55 

12 

86 

66.306 

96,725 

17.65 

32.77 

3 

19 

56.120 

99.432 

18.14 

36.76 

3 

18 

55,833 

100,555 

16.60 

8L30 
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Table  H. — Comparative  table  ofretulte  oftenHle  teste, 

8-TNCH  B.  L.  RIFLE. 


Name  of  piece. 


Tubes 

Jackets. 

Tronnion  booiM 

Hoops: 

A, 

A, 

A, 

A4 

C, 

c, 

D 


Tested. 

Year. 

Ko.of 

No.  of 

pieces. 

bars. 

ri894 
\1806 

9 

53 

4 

24 

rl804 
\18M 

9 

bi 

4 

24 

/1894 
\1896 

10 

30 

4 

12 

/1894 
\1896 

5 

15 

1 

6 

1804 

9 

27 

1896 

4 

12 

rl894 
\1896 

9 

28 

4 

12 

/1894 
\1896 

9 

27 

4 

24 

/1894 
\1896 

10 

80 

4 

12 

/189i 
\1896 

9 

27 

4 

12 

Mean. 


Elastic 
limit. 


Pounds 
per  §q.  in, 
46,434 
44,200 
51,333 
50,333 
54,600 
52,300 

55,600 
54,333 
55,000 
57,666 
57,358 
58.500 
58,240 
56,750 
56,900 
64,760 
56,408 
55,420 


Tensile     Elonga- 
strength.      tion. 


Pounds 
per  sq.  in. 
83,081 
87,540 
80,485 
89,800 
07,003 
95,184 

06,653 
90,683 
99.888 

101,800 
90,000 

101,300 
98,244 
99,000 
09,153 
08,150 
05,350 
99,666 


Per  cent. 
21.21 
20.12 
20.46 
20.67 
19.26 
20.53 

19 

14.70 

18.73 

17.62 

17.62 

17.86 

17.88 

18.10 

18.26 

18 

17.47 

16.70 


ContraC' 
tion  of 
area. 


Pereenl. 
41.46 
89.33 
41.12 
42.70 
49.66 
50.70 

88.91 

27.35 

87.77 

81.63 

81.48 

34.52 

88 

88.10 

88.46 

34.22 

85.11 

80.22 


Table  I. 


WEIGHTS  OF  STEEL  CASTINGS. 


Designation. 


12-lncb  barbette. 
12-incb  gun  lift . 


12- inch  Buffington-Croaler 
10-inch  Bufflngton-Oozier , 
Do 


Do 


8-inoh  Buffington-Crozier . 
15-inch  track- wheel  plates 

15-inch  brackets 

Total 


Shipped  fVom— 


Penn  Steel  Casting  and  Machine  Co., 

Chester,  Pa. 
American  Steel  Casting  Co.,  Thnr- 

low.  Pa. 

do 

.....do 

Penn  Steel  Casting  and  Machine  Co., 

Chester.  Pa. 

MidTale  Steel  Works 

American  Steel  Casting  Co.,  Thnr- 

low.  Pa. 
Penn  Steel  Casting  and  Machine  Co., 

Chester,  Pa. 
Enreka  Cast  Steel  Co.,  Chester,  Pa. . . . 


Aggregate 
weight. 


Pounds. 
118,060 

24.000 

52,673 
261,123 
304,772 

526,208 
15,839 

2,843 

2,023 


1,306,431 


WEIGHTS  OF  PORGINGS-MIDVALE. 


Designation. 


12-inehB.L.  rifle 

10-inch  B.L.  rifle 

8-inch  B.L.  rifle 

6-inch  B.  L.  rifle 

4.7inchB.L.  rifle 

8.6-inch  B.  L.  R.  mortars 

lOinch  A. P. shot 

12-inch  D.  P.  sheU 

8-inch  D.  P.  shell 

Miscellaneoiis 

Total 


Aggreeate 
weisht. 


Pounds. 

696.617 

177,642 

156.856 

10,241 

1.396 

3,214 

62, 810 

118, 110 

5,450 

486,873 


1,670,709 
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Table  K. 

Midvftle  Steel  Works : 

Number  of  foripngs  shipped  fhnn  Midvale  Steel  Works 1,M8 

Number  of  CMiings  shipped  from  Midvale  Steel  Works 908 

Outside  works : 

Number  of  castings  shipped  from  American  Steel  Casting  Company,  Thnrlow,  Pa 351 

Number  of  castings  shipped  from  Penn  Steel  Casting  and  Machine  Company,  Cheater,  Pa. . .      251 
Number  of  castings  shipped  from  Knreka  Cast  Steel  Company,  Chester.  Pa 24 

Total  ftt>m  all  works 2,802 

Total  number  of  test  bars  broken  at  Midrale  Steel  Works 1,757 

Bespectfully  aubmitted. 

D.  A.  Lylb, 
OaptaiUj  Ordnance  Department^  U.  /^.  A.,  Inspector. 

The  Chief  of  Obdnanoe,  United  States  Army, 

Washington^  I).  0. 
(10766) 
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rnOOMESS  report  on  the  manufacture  of  steel  FORGING8, 
CASTINGS,  etc.,  AT  THE  BETHLEHEM  IRON  WORKS, 

Offick  of  Inspector  op  Ordnance,  U.  S.  A., 

Bethlehem  Iron  Works, 

South  Bethlehem^  Fa.,  November  5, 1896. 

Sir:  I  have  tbe  honor  to  submit  the  following  report  of  the  progress 
during  the  fiscal  year  ending  June  30, 189G,  of  the  work  ordered  by 
the  Ordnance  Department  to  be  made  under  the  supervision  of  the 
inspector  of  ordn^rnce  at  these  works. 

The  Bethlehem  Iron  Company  has  been  manufacturing  forgings  and 
castings  under  the  following  contracts  or  orders,  viz : 

(I)  2  BeU  of  forgings  for  12-iiich  B.L.  rifle,  contract  of  October  18, 1894. 
(2)6  sets  of  forgings  for  7-inch  B.  L.  mortars,  contract  of  April  10,  1895. 
(3)  4  sets  of  forffin^s  for  10-inch  H.  L.  rifle,  contnict  of  Jane  12, 1895. 

(i)  Breech  mechanism  forgings  for  Seabnry  3.2-inch  B.  L.  rifle,  August  15,  1895. 

(5)  Breech  mechanism  forgings  for  Dashiell  3.2-inch  B.  L.  rifle,  Angust  15,  1895. 

(6)  Breech  mechanism  forgings  for  12-ineh  B.  L.  mortar  (Farcot-Fletcher),  Septem- 
ber 10  and  November  11, 18&. 

(7)  Breech  mechanism  forrinffsfor  12-inch  B.  L.  rifle,  model  1892,  December  10, 1895. 

(8)  Castings  for  Ave  8-inch  Buffi ngton-Crozier  disappearing  carriages  ordered  by 
Wntertown  Arsenul  Dei^uiber  22,  1894. 

(9)  Castings  for  six  7-inch  B.  L.  mortar  carriages  ordered  by  Watertown  Arsenal 
Febrnary  19, 1896. 

(10)  Miscellaneous  forgings  for  rifles  and  gun  carriages. 

They  have  also  been  inannfactnring: 

(II)  Four  lO-inch  Bnflington-Crozier  disappearing  carriages,  contract  of  January  8, 
1895. 

(12)  100  B.  L.  rifles,  8,  10,  and  12  inch  calibers,  contract  of  November  7,  1891. 

The  Carpenter  Steel  Company  have  had  to  furnish  the  following  jiro- 
jectiles: 

(13)  One  hundred  12-inch  armor-piercing  projectiles,  contract  of  August  7,  1893. 

(14)  Eighty-one  12-inch  armor-piercing  projectiles,  contract  of  December  8,  1894. 

(1)  FORGINGS  FOU  12-INCH  B.  L.  RIFLES. 

These  forgings  were  all  completed  and  delivered  by  August  24, 1895. 

(2)  FORGIN(tS  FOR  7-INCH  H.  L.  MORTARS. 

Deliveries  under  this  contract  were  completed  by  November  20, 1896, 
the  last  four  sets  being  delayed  by  from  25  to  45  days  beyond  the  pre- 
scribed times  on  account  of  failures  with  the  mortar  bodies. 

(3)  FORCINGS  FOR  lO-INCH  B.  L.  RIFLES. 

Deliveries  under  this  contract  were  completed  December  31^  1895. 
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(4  AND  5)  FORGINGS   FOR  SEABURY  AND  DASHIELL  BREECH  MECHAN- 
ISMS FOR  3.2-INCH  B.  L,  RIFLES. 

The  first  were  delivered  by  October  25,  1895,  and  the  second  by 
November  12, 1895,  a  delay  of  29  and  47  days,  respectively. 

(6  AND  7)  FORGINGS  FOR  12-INCH  B.  L.  RIFLE  BREECH  MECHANISM. 

The  first  of  these  were  delivered  December  31, 1895,  and  the  second 
April  20, 1896,  a  delay  of  22  and  49  days,  respectively. 

(8)  8-INCH  DISAPPEARING-CARRIAGE  CASTINGS. 

The  final  delivery  under  this  order  was  made  on  July  16, 1895,  about 
5  months  after  the  expiration  of  the  contract  time. 

(9)  7-INCH  B.  L.  MORTAR-CARRIAGE  CASTINGS. 

Deliveries  of  these  castings  were  completed  by  April  25, 1896. 

(10)  MISCELLANEOUS  FORGINGS. 

The  deliveries  of  forgings  for  two  10-inch  disappearing  carriages  made 
by  the  William  Cramp  &  Sons  Company  were  completed  July  10, 1895. 
Those  for  4  carriages  made  by  the  Pond  Machine  Tool  Company  were 
delivered  by  April  21, 1896,  and  those  for  10  carriages  made  by  the 
Kilby  Manufacturing  Company  have  been  in  part  delivered. 

Of  2  locking  rings  for  5-inch  steel  rifle,  ordered  by  Watervliet  Arse- 
nal, the  first  was  delivered  December  17, 1895,  being  overdue  29  days; 
the  second  was  due  June  28, 1896,  and  was  not  delivered  on  June  30, 
1896. 

One  5-inch  trunnion  hoop,  replacing,  delivered  December  17, 1895,  overdue  62  days. 
One  5-inch  trunnion  hoop,  replacing,  not  delivered  by  June  80,  1896. 
One  10-iuch  trnnuion  hoop,  replacing,  delivered  June  26,  1896. 
One  10-inch  spindle,  Te])lacinff,  delivered  January  16, 1896,  overdue  26  days. 
One  tray  casting  for  12*inch  B.  L.  mortar,  due  December  11,  1895,  delivered  March 
3, 1896. 

(11)  10-INCH  DISAPPEARING  CARRIAGES. 

Long  periods  of  delay  occurred  in  the  delivery  of  each  of  these  car- 
riages, due  to  some  extent  to  the  difficulty  experienced  in  casting  the 
large  pieces  of  steel  and  to  the  novelty  of  manufacture.  The  first  was 
delivered  on  December  19,  1895,  the  second  on  March  21,  1896,  the 
third  on  June  25, 1896,  and  the  fourth  was  almost  completed  June  30, 
1896. 

(12)  8,  10,  AND  12  INCH  B.  ^.  STEEL  RIFLES. 

Up  to  June  30  there  had  been  completed  under  this  contract  ten 
8-inch  and  fifteen  10- inch  rifles.  There  were  in  progress  fifteen  8-inch, 
which  will  be  completed  before  the  end  of  the  year,  and  ten  lOiuch 
rifles,  which  have  the  tubes  prepared  for  assembling  the  jackets  and  G 
hoops.  There  are  also  five  12  inch  rifles  under  way,  four  of  which  have 
the  jackets  and  C  hoops  assembled,  the  fifth  tube  being  bored  and 
turned  for  shrinkage.  Forgings  for  a  few  additional  10  and  12  inch 
rifles  are  ready  for  assembling. 


BTEEL   FORGINGS  BETHLEHEM   IRON  WORKS. 
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(13  AND  U)  ARMOR-PIERCING  PROJECTILES. 

None  of  the  deliveries  under  this  contract  have  yet  passed  the  required 
ballistic  test. 

The  following  table  of  the  average  physical  qualities  of  specimens 
tested  here  during  the  last  year  show  about  the  same  conditions  to  have 
been  attained  as  in  the  preceding  year,  and  are  not  as  satisfactory  as 
should  be  expected  from  the  experience  gained  in  seven  years  of  man- 
ufacture.   The  number  of  specimens  tested  was  1,510. 


DMignAtioii  of  piece. 


8.2'inoh  liniflff  tllbM*««t*ta««*«.. 

8.2-lnoh  breecnblocks 

3.2-inch  block  carrier 

8.2-inch  carrier  ring , 

5-inch  trunnion  hoop 

5-inch  locking  ring 

7-inch  mortar  body 

7- inch  breechblocks , 

7-inch  block  carriers 

7-inch  spindles 

7*inch  gas-check  cups 

8-inch  tube 

8-inchJacket 

8-inoh  trunnion  hoop 

8-inch  C  hoops 

8-inoh  D  hoops 

8-inch  breech  bashing , 

8-inch  breechblock 

8-inch  spindle 

10-incb  tubes 

10-inoh  Jackets 

10-inch  trunnion  hoops , 

]0-inch  A  hoops 

10-inch  B  hoops 

10-inoh  C  hoops 

10-inch  D  hoops 

10-inch  breechblocks 

10-inch  spindios 

10-inoh  hinge  pins 

10-inoh  translating  rollers 

10-inoh  securing  pms 

10-inch  gas-check  cups 

10-inch  consoles 

12-inch  tubes 

12-inoh  Jackets 

12-inch  trunnion  hoops 

12-inoh  B  hoops 

12-inoh  0  hoops 

12-inch  gas-check  cups 

12-inch  hinge  pins 

12-inch  tray 

12-inoh  mortar  bashing 

12-inch  mortar  breechblock , 

12-inch  mortar  hinge  pin 

12-inch  mortar  hinge  plate 

12-inch  mortar  trav  casting 

Forged  steel,  Ko.  2 

Fomd  steel,  Ko.  8 

Cast  steel,  No.  1 

Oaniron 

Wrought  iron 

8-inch  shot 

10-inch  shot 


Elastic 

Nam- 

limit  per 
square  inch 

ber  oC 

pieces. 

of  orieinal 
section. 

Pounds. 

2 

61.165 

2 

51,000 

1 

47,000 

1 

47,000 

1 

66,250 

1 

59,500 

6 

59, 010 

2 

53.000 

2 

40,000 

2 

49,600 

101,000 

48,070 

51,000 

54.330 

57,600 

56.800 

55,750 

49,000 

53,000 

16 

47.556 

14 

50,860 

66.810 

35 

58,000 

16 

68,820 

28 

57,300 

68,870 

15 

49,183 

11 

60, 818 

61,500 

51,750 

82.200 

5 

83,500 

40 
7 
6 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

85 
172 

53 
0 
4 


46,953 
46,697 
68,250 
66,760 
66,167 
96,500 
46.000 
43,000 
57,000 
49,000 
45,000 
44,000 
88,000 
41,286 
63,000 
35,710 


27,250 


Tensile 
strength 
per  square 
inch  of 
original 
soclioD. 


Pounds. 

103,890 

00.250 

86,000 

83,500 

104.300 

103,  750 

92,680 

01,000 

81.000 

89.250 

180,500 

91.930 

100,700 

103,070 

105,530 

104,130 

107, 750 

03,200 

05,500 

88,850 

04,700 

107,250 

106.500 

107. 488 

104,320 

107,674 

04,160 

03,418 

07,000 

07.400 

145.660 

150,800 

67.740 

05,617 

06,414 

108,700 

112,300 

104,333 

165,000 

00,000 

71.500 

105,200 

87,400 

84,000 

00,400 

68,500 

78,057 

100,984 

68,855 

33.000 

48,750 

31, 730 

29,600 


Elonga- 
tion alter 
ruptare. 


Percent. 
23.0 
22.0 
21.6 
25.5 
16.6 
20.8 
20.1 
21.5 
24.0 
27.5 
12.0 
19.1 
17.5 
15.1 
16.2 
18.8 
19.0 
19.1 
22.5 
21.4 
20.4 
16.8 
16.5 
15.7 
18.8 
17.4 
19.1 
19.6 
19.9 
19.9 
13.1 
10.8 
82.7 
19.6 
19.0 
15.8 
14.4 
17.0 
11.2 
23.3 
30.5 
18.5 
23.0 
28.5 
19.7 
82.5 
28.2 
19.7 
28.3 


Reduc- 
tion in 
area  after 
rupture 


Psr  cent. 
43.1 
42.2 
34.1 
44.0 
82.9 
43.1 
40.8 
40.2 
40.6 
60.5 
28.5 
46.0 
40.4 
42.8 
35.0 
46.0 
30.6 
36.0 
46.9 
46.8 
47.6 
44.5 
43.1 
41.5 
41.8 
40.8 
36.8 
43.6 
49.8 
46.6 
35.5 
26.1 


81.9 


89.8 
37.7 
39.7 
39.0 
40.8 
28.8 
52.4 
51.4 
40.4 
48.3 
59.3 
36.0 
54.4 
DO.  7 
36.3 
45.5 


44.4 
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The  weights  of  forgings  shipped  daring  the  yeax  are  as  follows: 


ForglBgs  for— 


3.2-iuch  B.  L.  rifle  ............ 

S-incliB.  L.  rifle 

7-inch  B.  L.  mortar 

7-inch  B.  L.  mortar  carriage  . . 

lO-inch  B.  L.  rifle 

12-inch  B.  L.  rifle 

12-inch  B.  L.  mortar ' 

10-iuoh  diaappearing  carriage . 


Total 


Weight 


Powndt. 

597 

68 

13,966 

4,629 

331, 616 

125,349 

2.655 

383,150 


871,203 


Very  respectfully,  your  obedient  servant, 

I.  MaoIS'utt, 
Captain^  Ordnance  Department^  U.  8.  A.,  Inspector. 

The  Chief  of  Obdnanoe,  United  States  Aemy, 

Washington,  D,  0. 
(10915) 
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TRIAL  OF  ARMSTRONG  IS-CM,  {4.72'INCH)  RAPID-FIRE  GUN  AND  MOUNT. 

(8  pl»t68.) 

• 

The  OsDNAifOE  Board,  IT.  8.  A., 

New  Yobs:  ABSBNAii, 
GoYEBNOBs  Island.  New  Tobk  Habbob, 

New  York  City,  April  6, 1896. 

SiB:  The  following  report  of  the  test  of  an  Armstrong  4.72-inch 
rapid-fire  gun  and  mount  is  respectfully  submitted : 

Dbspbiption. 

THE  GUN. 

The  gun  is  entirely  of  steel  and  consists  of  a  tube  over  which  is  shrunk 
the  ja^et  prolonged  to  the  rear  for  the  reception  of  the  breechblock; 
three  hoops  shrunk  over  the  tube  in  the  prolongation  of  the  jacket;  a 
hoop  shrunk  over  portions  of  the  jacket  and  nearest  hoop,  secnring 
them  longitudinally  by  being  screwed  to  the  former  and  attached  to  the 
latter  by  a  locking  shoulder;  and  a  breech  ring  for  securing  the  gun  to 
the  recoil  mechanism.  The  exterior  of  the  jacket  is  furnished  with 
longitudinal  ribs  which  form  guides  for  the  gun  when  in  its  cradle. 
The  chamber  is  conical. 

The  following  table  gives  the  principal  dimensions  with  reference  to 
the  gnn : 

Caliber , inches..  4.724 

Weight pounds..  4,676 

Length: 

Bore inches..  189 

Rifling do....  171 

Chamber do 15.6 

Total do....  194.1 

Overall do....  205.1 

Grooves 22 

Bifllng :  Spiral,  increasing  from  1  tnm  in  100  calibers  at  breech  to  1  turn  in  34.4 
calibers  at  6.66  inches  from  the  muzzle;  the  remainder  1  turn  in  34.4  calibers. 

BREECH  MSCHAKISM. 

The  breech  of  the  gnn  is  dosed  by  a  block,  O,  formed  in  two  steps,  the 
front  step  being  conical  and  the  rear  cylindrical.  Both  steps  have  three 
portions  of  their  threads  removed,  each  corresx)ondiug  to  one-sixth  of  a 
tarn  of  the  block,  and  having  the  threads  on  one  portion  opx>osite  the 
blank  spaces  on  the  other.    The  interior  of  the  gun  is  prepu^  for  the 
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APPENDIX   21. 


Record  of  firing  with  4,72-inch  Annntrong  rapid-fire  gun,  No.  7340  (weight, 

[Object  of  firing. 


Date. 


No. 
I  of 

^"iKind. 


1892. 
p.  M. 
Sept.  28       1 


Sept.  28       2 


Sept.  28  I    3 


Sept.  28       4 


Sept.  28       5  I 


Sept.  28       6 


Sept.  28       7 


Sept.  28      8 


I        I 
Sept.  28       9 


Sept.  28     10 


A.  M. 
Sept.  29     11 


Sept.  29 


12 


I-  ' 

o 
O 


Powder. 


Weight. 


Projectile. 


Lb§.  Oz. 
8      0 

1  igniter. 


4      0 

1  igniter. 


5      8 

1  igniter. 


5      8 

1  igniter. 


Kind. 


Weight. 


5      8 

1  igniter. 

5      8 

1  igniter. 

5      8 

1  igniter. 


5      8 

1  igniter. 


5      8 

1  igniter. 


5      8 

1  igniter. 


CO 


9 
O 


Lb§.  Oz. 
42      0 
3      0  sfind. 


45      0 


^   J 


(8 

.a 

•0 
0 

o 

a 
s 

o 


o 


42      0 
3      Osand. 


45      0 


42 
3 


0 

0  sand. 


45      0 


9a» 


5      8 


A 
« 

o 
6 

S 

o 
O 


1  igniter. 


5      8 


1  igniter. 


44      4 

8El8wick 
fuse  set  at 
2.84". 

2  rifle  p  o  vr  - 
der,  burst- 
ing charge. 


44    14 


45      0 


45      0 


42 
3 


0 

0  sand. 


45      0 


42 

3 


0 

0  sand. 


45      0 


42      8 
2      8  Hand. 


45      0 


42 
3 


0 

0  sand. 


45      0 


42 
3 


0 

0  sand. 


45  0 

42  0 

8  0  Hand. 

45  0 


Elevation 


o        ' 

0      0 


2      0 


Instrumen- 
tal velocitj- 
175  ft.  <Vom 
mu2£le. 


3    30 


0      0 


Pressure  per 

squaie  inch 

of  bore. 


PouudJi. 
No.  4.  9.110 
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4,676  pound  ft)  f  at  Sandy  Hook  Proving  (f  round,  September  £8  to  October  14, 189t, 
testof  gnn.] 


Wind, 

Recoil.   **"«!**> 

I      and 

direction. 


Inehe§. 


H 


n 


u 


7i 
7i 

74 
U 

7i 


n 


u 


B 

d 

o 
u 

9 

« 

a 

o 

i 

o 


m 
« 

i 


O 

a 


a 

n 

u 

a 

•»■ 

hi 

a 
I 

a 


*  S  2 

ll 


Special  remarks  about  each  fire.  Bnch  as 
effect  on  piece,  action  of  breech  meob- 
anism,  consumption  of  powder,  sound 
of  projectile  in  night,  scattering  of  frag- 
menta,  etc. 


Electric   primer   used.    Trigger   pulled 
with  lanyard.    Slight  escajie  of  gas. 


Electric  primer  used .  Trigger  pulled  with 
lanyard.  Sliffht  leakage  of  oil  at  stuff- 
ing box  of  hydranlicoyflnder;  tightened 
up  a  little.    Slight  escape  of  gas. 

Electric  primer  used.  Trigger  pulled  with 
lanyard.  Slight  leakage  of  oil  at  stuffing 
box  of  hydraulic  cylmder.  No  escape 
of  gas. 

Electric  primer  used.  Fired  from  the 
shoulder.  Shrapnel  exploded  in  air. 
Sliffht  escape  of  oil  at  ttnfflng  box; 
tigntened. 


Electric  primer  used.  Fired  from  the 
shoulder.  Case  shot,  containing  400  bul- 
lets, broke  np. 

Electric  primer  used.  Fired  from  the 
shoulder.  Case  shot  containing  400  bul- 
lets.   Shot  broke  up. 

Stuffing  box  tightened.  Electric  primer 
usvd.  Cable  caught  around  arm  of 
breech  collar  and  broke  at  i  ts  connection 
with  lower  contact  piece. 


General  remarks. 


Percussion  primer  used. 


Percussion  primer  used.  Hole  blown 
through  pnmer.  allowing  gas  to  escape 
past  the  firing  pin.  The  flmig  pin  taken 
out  and  examined ;  head  found  broken 
off  firing  pin  insulator. 


First  primer  failed.  Distinct  marks  of 
firing  pin  on  head.  Second  trial  with- 
out cartridge  primer  exploded. 


Copper  cylinder  of  32.000  pounds  initial 
compression  and  tablee  of  1890. 


Gnu  mounted  on  automatic  center 
pivot.   Mounting  on  balance  pillar. 

0  pints  of  oil  m  cylinder. 

The  training,  elevating,  raising,  and 
lowering  of  the  mounting  tested. 
The  electric  firing ajpparatns  tested 
bv  a  sounding  bell  and  by  firing 
electric  primer.  The  percussion 
firing  apparatus  tested  by  firing 
percussion  primer. 

Test  aatisfactorv.  except  in  training 
it  is  a  little  tight  In  one  spot,  due 
to  the  close  fit  of  one  of  the  clips. 

The  extreme  Tertical  movement  38 
inches. 

Handle  of  upper  contact  piece  (which 
had  been  cracked  in  mounting) 
broken  off  while  adjusting  before 
firing. 

The  priming  charge  in  cartridge  con- 
sisted of  I  ounce  rifie  powder  in 
puff  and  i  ounce  in  long  primer. 
The  puff  occupied  the  bottom  of 
the  case,  and  the  long  primer  the 
central  portion  of  the  charge. 

In  rounds  0  to  10,  inclusive,  mount 
raised  to  full  height. 

Copper  cy  linderof  9.000  pounds  initial 
oompresaion  and  tables  of  1890  used 
in  round  1. 

Copper  cylinder  of  18,000  pounds 
initial  compression  and  taoles  of 
1890  used  in  round  8. 


Percussion  primers  used. 

Fired  to  sea. 

Pressures  and  velocities  taken  by 
Lieut.  F.  P.  Peck.  Ordnance  De- 
partment. 

Firing  conducted  by  Lieut.  F.  P. 
PecK.  Ordnance  Department,  in  the 
presence  of  the  Ordnance  Board. 
Present:  M^).  C.  Comly,  Ordnance 
Department;  Capt.  F.  Heath,  Ord- 
nance Department;  Capt.  W.  Cto- 
tier.  Ordnance  Department. 


APPENDIX  31. 

Beoord  of  firing  tuUK  4,7t-inch  Armtlrong  rafi4-fire  gun,  No.  7S46  (wtight  4,678 

[Ulu«t  of  Bring, 


DXe. 

11 

p.^. 

talveloeltir 

^^ 

Kind. 

Weight. 

Kind. 

Wright. 

uaa. 

' 

LU.  <H. 

i 

I 

s 

i 

M    lltnclndliu 
-tai", 

1      8  fuse   ud 
lead  MP 

Beoord  of  firing  xoitK  4.7t-ine\  Amtilrong  rapid-fire  gun  al  Sandif 

[Ohteot  of  Bring,  extaibl 


Dite. 

Ho 

Bte. 

Powder. 

PniiHtile. 

Blev*. 
Uon. 

bore. 

™. 

Wright. 

Kind. 

Wdght, 

JdlySl 

IB 

«l 

Ltt.Ot. 

1  Igniter. 

llgBlter. 

^Mrh^U. 

■ST 

a    0 

PotHuft. 

Objeot 

t  firing,  to  t» 

t  working 

MiS^M 

n 

1  Igniter. 

«G      l> 

^s,le« 

*l 

Hot.  20 

IB 

^ 

lignller. 

¥ 

U     0 

10,  leu  (bin 

;             B2,0(» 

}            't 

[Ohjeot  of  flrlDg,  eihibitlOD 

»*«•"» 

IBM. 

S 

1 

S      B                  <  Cue  ahot, 
1  igniter.    |     lotBU. 

S      B                   Btoelaliell, 
1  igniter.         lot  3*7. 

iS    0 

3  banting 
charge. 

. 
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jMmndf ),  ai  Sandy  Hook  Proving  Ground,  September  28  to  October  14,  i^P.f— Continued. 

totMt  AUM.] 


Seooil. 


Wind, 
8treii£th 

and 
direction. 


ai 


I- 


s 


Special  remarks  about  each  flre,  such  aa 
effect  on  piece,  action  of  breech  mech* 
aniam.  cooaamption  of  powder,  aoiind 
of  projectile  in  flight,  aoatteringof  frag- 
ments, etc. 


Sit 
ill 

•OS,: 

|5i 


Fired  to  bnrst  on  mae  at  abont  600  yards. 
Shnqpnel  exploded  on  striking. 


Fired  to  bnrst  on  striking  at  abont  700 
yards.    Shell  bnrst  on  striking. 


General  remarks. 


Gnn  mounted  on  automatic  center 
pivot.    Mounting  on  balance  pillar. 

Cylinder  filled  with  oil. 

Electric  primers  used. 

Firing  conducted  by  Lieut.  F.  P. 
Peck,  Ordnance  Department,  in  the 

fresence  of  tlie  Ordnance  Board, 
^resent:  KiO-  C.  Comly,  Ordnance 
Department;  Capt.  F.  Heath,  Ord- 
nance Department;  Capt.  W.  Cro- 
sier, Ordnance  Department. 


Hooic  Proving  Ground,  from  July  gl,  lSf9S,  to  November  2S,  1894, 
tlon  before  Senator  Hawley.] 


Special  remarka  about  each  flre,  such  as  effect  on 
piece,  action  of  breech  mechanism,  consump- 
tion of  powder,  sound  of  projectile  In  flight, 
scattering  of  fragments,  etc. 

G^eneral  remarks. 

N 

-  Electric  primers  used. 

J 

of  carriage  and  determine  charge.] 


\  ounce  rifle  powder  for  ignition,  on  baae  \  ounce 
through  center.    Powder  not  entirely  consumed. 

Sacapeof  gas  around  primer  body 


Fired  to 


Board  of  Ordnance  and  Fortification.] 


1  miss  flro  .....•............•«.«•••••■••..••••.... 

Time  ftiiie  net  0.8S  seoond :—  1  mile ................ 

Gun  raised  by  2  men  in  20  seconds. 
•  Gun  lowered  by  2  men  in  20  seconds. 
Fired  to  sea. 

1^C¥MMiaAlAn  ftiaii •  mIiaH  ATnlAdiid  ...••••...•••.•••• 
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Record  of  firing  with  4,7S'inch  JrtMtr&ng  rapid-fire 

[Object  of  firing,  exhibition  before 


Date. 

No. 
of 

fire. 

Powder. 

Projectile. 

Pressaro  per 

square  inch 

of  bore. 

Kind. 

Weight. 

Lb§.  Oz. 
5      0 

1  igniter. 
5      0 

1  igniter. 
5      0 

1  igniter. 

Kind. 

Weight. 

1895. 
Jane  19 

22 
23 
24 

Cordite 

Common  shell 

Common  shell 

Common  shel  1 

Poundt. 
45 

45 

45 

Pounds. 
25,  24,817 

10.  25,417 

20,25,280 

June  19 

Cordite 

June  19 

Cordlt« 

Record  of  firing  with  4.7S-ind^  Armstrong  rapid-fire  gun  at 

[Object  of  firing,  to 


Date. 


1895. 

A.M. 

July  17 

July  17 

July  17 

July  17 

nly  17 


July  17 


No. 

of 

fire. 


Powder. 


Kind. 


Weight. 


i  Lbs.  Oz. 
25     Cordite '    5      8 


26  Cordite 

I 

27  \  Cordite 

28  Cordite 

29  i  Cordite 


30 


Cordite 


5 
5 
6 
6 


1  igniter. 
8 

1  igniter. 
12 

1  igniter. 
0 

1  igniter. 
0 
1  igniter. 


6      0 

1  igniter. 


Projectile. 


£leva- 
tioi). 


Common  shell. 
Common  shell . 
Common  shell. 
Common  shell . 
Common  shell . 


Common  shell. 


Weight. 


Pounds. 
45 

45 

45 

45 

45 


5 
5 


ProMnre  per 

8<iuare  inch 

of  bore. 


45 


Pounds. 
5.   30,455 

10.  29,277 

25.  32.709 

26,  30,222 
25,  3C.892 


25,  34,917 
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THE  AMMUNITION. 
(Plat©  VIII.) 

The  ammanition  is  metallic  but  not  fixed,  the  projectile  and  powder 
charge  being  separate.  The  cartridge  case  has  a  pronounced  conical 
shape.  It  is  of  solid  drawn  brass,  provided  with  a  screw  hole  in  its 
head  for  the  adapter  or  electrical  primer,  and  a  cap  to  cover  its  month. 
The  powder  charge  is  about  5^  pounds  of  cordite,  and  ignition  is 
obtained  by  having  a  primer  charge  of  black  powder  in  the  bottom  of 
the  case,  and  another  occupying  the  central  part  of  the  powder  charge. 
The  projectiles  are  shrapnel,  shell,  and  case  shot,  and  weigh  45  pounds. 
The  several  dimensions  of  the  ammunition  are  given  in  PI.  VIII.  The 
description  of  the  fuses  is  given  in  the  report  of  the  Chief  of  Ordnance 
for  1891. 

The  programme  adopted  for  the  test  of  4.72-inch  rapid-fire  guns  is  as 
follows: 

Each  gun  to  be  oarefally  examined  by  the  board.  The  number  of  parts  of  the 
breech  mechanism  in  each,  their  strength;  simplioity,  and  certainty  of  action  to  be 
noted ;  also  the  ease,  safety,  and  certainty  of  the  breech  mechanism  as  a  whole.  Note 
especially  the  action  of  the  firing  pin  and  extractor  and  the  maximum  outward  posi- 
tion of  the  cartridge  when  it  can  be  pushed  home  by  the  breechblock.  During  this 
examination  20  rounds  to  be  fired  at  will  from  each  gun. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  from  each  gun  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1  mile  and  3,000  yards,  the  same  condi- 
tions of  aiming  being  repeated  at  each  round  with  the  guns  respectively,  and  the 
mean  deviations  determined. 

RAPIDITY. 

Determine  the  nnnij)er  of  rounds  that  can  be  fired  in  3  minutes,  noting  carefully 
during  the  firing,  ana  especially  at  the  termination  of  the  test,  the  conditions  of  the 
gun  as  regards  heat  and  ease  and  certainty  of  action. 

Two  detachments  of  men  to  be  used,  the  first  to  be  relieved  in  1  minute  30  seconds. 

The  above  test  to  be  repeated  if  found  necessary  by  the  board. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and  1-mile  targets. 
Also  10  aimed  shots  at  targets  in  same  line  and  ranges  of  500  yards  and  1,000  yards 
alternately.  Also  10  aimed  shots  alternately  at  targets  at  about  500  yards  range, 
placed  about  75  feet  apart. 

TB8T  OF  SHRAPNEL. 

Against  steel  plaies^'^Two  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arse- 
nal sensitive-point  fusee  and  fired  to  burst  while  passing  through  a  screen  placed  in 
front  of  a  l^-inch  roUed-steel  plate  located  about  15(f  feet  from  the  gun ;  tne  efiect 
on  the  plate  of  the  fragments  to  be  noted.  Tlie  charp^e  in  above  test  to  be  such  as  to 
give  a  muzzle  velocity  equal  to  the  remaining^  velocity  at  1  mile  when  full  charges 
aroused. 

For  dispenian. — Three  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arsenal 
sensitive-point  ftises  and  fired  to  burst  while  passing  through  a  screen  placed  about 
100  feet  in  front  of  the  1,000-yard  target,  and  the  number  of  hits  and  their  character 
as  regards  penetration,  etc.,  to  be  observed. 
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Bange  table  for  4,7S'inch  Q,  F.  gun, 

[GhttiOt  5|  pounds}  prq}eotila,  46  pounds ;  mnssle  velooity,  640  meters  (2,100  feet)  per  second.] 

„,         .  Length  of  fuse. 
Time  of  *  t 


Baage. 

Bleva- 
tlon. 

Time  of 
flight. 

Length  of  fuze. 

Bange. 

Eleva- 
tion. 

o     < 

Medium. 

Small. 

MbUt: 

o    / 

Steondt. 

Incheg, 

Inches. 

litters. 

100 

0    3 

0.15 

3,600 
3,700 
3,800 
3,900 
4,000 
4.100 
4,200 
4,300 

4  49 

200 

0    6 

.38 

5    8 

aoo 

0  10 
0  14 
0  18 
028 
0  28 

.61 

.09 

.86 

1.04 

1.22 

5  17 

5  81 
546 

6  0 
6  16 

400 

500 

a  41 
.52 
.63 

600 

700 

800 

0  88 

1.40 

.74 

6  82 

900 

088 
0  43 
0  48 

0  64 

1  0 

1.68 
1.77 
1.97 
2.18 
2.89 

.86 

.97 

1.00 

1.21 

L34 

4,400 
4,500 
4,600 
4.700 
4,800 

648 
7    4 

720 
7  36 
7  53 

1,000 
1,100 
1,200 
1,300 

0.42 

1,400 

1    6 

2.61 

.50 

1.47 

4,900 

8  10 

1,500 

1  12 

2.84 

.60 

1.60 

5.000 

8  27 

1,600 

1  19 

8.07 

.71 

1.73 

5,100 

8  45 

1,700 

1  26 

8.81 

.83 

1.87 

5,200 

9    3 

1,800 

1  84 

3.55 

.96 

2.00 

5,300 

9  21 

1,900 

1  42 

8.80 

1.11 

2.13 

5,400 

9  40 

2,000 

1  51 

4.05 

1.26 

3.27 

5,500 

10    0 

2.100 

2    0 

4.31 

1.42 

2.40 

5,600 

10  19 

2,200 

2    9 

4.57 

1.58 

2.53 

5,700 

10  38 

2,300 

2  18 

4.83 

1.74 

2.67 

5.800 

10  57 

2,400 

228 

5.10 

1.90 

2.80  ' 

5,900 

11  17 

2,500 

2  38 

5.37 

8.06 

2.93 

6.000 

11  37 

2,600 

2  48 

6.65 

2.22 

3.06 

6.100 

11  57 

2,700 

258 

5.94 

2.38 

8.20 

6.200 

12  18 

2,800 

3    9 

6.28 

2.53 

8.34 

0.300 

12  39 

2,900 

3  21 

6.58 

2.68 

8.48 

6,400 

13    0 

8,000 

8  33 

6.83 

2.83 

8.62 

6,500 

13  21 

8,100 

8  45 

7.13 

2.98 

3.76 

6.600 

13  42 

3,200 

8  57 

7.44 

3.18 

3.91 

6,700 

14    4 

8,800 

4  10 

7.76 

8.28 

4.06 

6,800 

14  26 

8,400 

4  23 

8.08 

3.43 

4.21 

6.000 

14  48 

8,500 

436 

8.40 

3.58 

7,000 

16  10 

flight. 

Medium. 

Small* 

Seeotids. 

8.72 

9.05 

9.38 

9.71 

10.05 

10.41 

10.77 

11.13 

11.50 

Inches. 
3.73 
3.88 
4.03 
4.19 
4.35 
4.52 
4.69 
4.86 

Inches. 

11.88 

12.26 

12.66 

:::::::;; :: ::  :i 

13.05 

13.45 

13.85 

14.26 

14.68 

15.10 

15.53 

15.96 

16.39 

16.83 

17.27 

17.71 

;::::::::::  ::::i 

18.16 

18.61 

19.  U7 

19.54 

20.01 

20.48 

20.95 

21.43 

21.91 

22.39 

22.87 

*  Small  fuse  used  up  to  3,400  meten. 
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Firing  Position.    Abmstroho  4.7-incm  R,  F,  Gun. 
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TBIAL  OF  MAXIM'NOBDENFELT  .SOS-CALIBER  AUTOMATIC  MACHINE 

GUN, 

(10  plates.) 

The  Obdnance  Board,  U.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  City,  November  18^  1895. 

BiR:  The  following  report  of  the  test  of  a  Maxim-Nordenfelt  auto- 
matic  machine  gun,  caliber  .303,  is  respectfully  submitted  in  compliance 
with  your  instructions  contained  in  No.  6067,  dated  March  13, 1895. 

description. 

The  light  or  portable  Maxim  automatic  machine  gun  is  a  modification 
of  the  ordinary  well-known  type  of  guns  made  by  the  Maxim-Norden- 
felt Gun  and  Ammunition  Oompany,  of  London,  England. 

This  gun  was  produced  with  the  object  of  adapting  it  for  infantry 
service.  For  that  purpose,  the  weight  of  the  gun  and  its  mounting 
have  been  reduced  so  that  the  whole  outfit  can  be  conveniently  carried 
in  such  a  manner  as  to  be  easily  accessible  to  the  soldier.  For  the  pur- 
pose of  carrying  the  gun  and  its  folding  tripod,  a  knapsack  made  of 
leather  has  been  designed,  into  which  both  can  be  packed  and  shoul- 
dered in  less  than  half  a  minute. 

For  cavalry  use,  cases,  or  boots,  also  of  leather,  are  made — one  for  the 
gun  and  one  for  the  tripod.  These  cases  are  strapped  to  the  horse's 
saddle,  one  on  each  side.  To  the  knapsack  and  gun  boot  is  attached  a 
small  leather  case,  containing  tools  and  spare  parts  for  the  gun. 

The  reduction  of  weight  has  been  effected  principally  in  substituting 
a  light  supporting  tube  for  the  barrel,  in  place  of  the  water  jacket,  com- 
mon to  the  other  guns,  this  latter  not  having  been  found  necessary  for 
the  service  for  which  tne  gun  is  intended.  The  barrel  of  the  gun  is  also 
somewhat  shorter,  and  several  other  modifications  have  been  intro- 
d^iced  in  order  to  make  this  gun  as  light  and  portable  as  possible,  con- 
sistent with  strength. 

The  following  is  a  short  description  of  the  gun,  reference  being  made 
to  the  accompanying  drawings,  in  which  similar  numerals  indicate  cor- 
responding parts  in  all  the  figures: 

PI.  1,  fig.  1,  repreaento  the  gun  in  ontside  elevation.  This  constitutes  the  frame 
or  stationary  part  of  the  gun,  in  which,  on  suitable  guides  and  bearings,  the  ^iin 
proper  or  recoiling  portion  operates. 

Fig.  2  shows  a  vertical  longitudinal  central  section,  illustrating  all  the  parts  in 
the  position  after  firing  and  before  the  recoil  has  taken  place. 

^^g*  3  gives  a  view  of  the  gnn  in  plan,  the  cover  of  the  gun  being  removed. 
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PI.  2,  fig.  ly  represents  a  vertical  longitndinal  central  section  of  the  breecli 
mechanism  and  some  of  the  adjacent  parts  in  the  position  they  occupy  the  instant 
after  the  firing,  and  before  the  recoil  has  proceeded  far  enongh  to  open  the  breech. 

Fig.  2  shows  the  same  parts  as  fig.  1,  but  with  the  breecb block  in  outside  ele- 
vation. 

PI.  3y  figs.  1  and  2,  the  same  parts  as  in  pi.  2  are  represented  after  the  termination 
of  the  rearward  movement  of  the  mechanism. 

Pi.  4  ^ives  a  photograph  of  the  breechblock. 

Pi.  5  IS  a  photograph  of  the  parts  of  the  brec^chblock. 

PI.  6  is  a  photograph  of  the  parts  of  the  gun  dismounted. 

PI.  7  is  a  photograph  of  the  feed  box. 

PI.  8  is  a  photograph  of  the  sun  mounted  on  its  tripod  ready  for  action. 

Pis.  9  and  10  are  photographs  of  the  gun  packed  in  knapsack  and  carried  by  a 
soldier. 

All  the  parts  shown  iu  fig.  1,  ])1. 1,  remain  stationary  when  firing, 
with  the  exception  of  the  outside  crank  arm  or  handle  D,  fixed  to  the 
crank  shaft.  The  crank  shaft  is  supported  in  bearings  which  are  formed 
on  the  inner  side  or  recoil  plates  K,  fig.  2.  The  right-hand  bearing 
extends  throagh  the  slot  in  the  oater  frame,  this  slot  being  safl&cient 
in  length  to  permit  the  required  recoil  (of  about  1  inch)  of  the  inside 
frame  and  its  connected  mechanism.  E  is  the  casing,  consisting  of  the 
two  steel  side  plates  riveted  to  the  bottom  plate.  The  ends  are  closed 
in  the  rear  by  the  gun-metal  handle  block  H,  hinged  to  the  side  plates 
at  tlie  bottom  corner,  and  in  front  by  the  gun-metal  trunnion  block,  cast 
in  one  with  the  supporting  tube  S  and  dovetailed  onto  the  side  plates. 
The  trunnion  block  is  further  secured  by  a  pin  J  in  the  upper  front 
corner.  This  pin  also  serves  as  an  axis  to  the  hinge  of  the  lid  or  cover 
and  to  the  front  sight  S,  which  latter  can  be  turned  down.  The  lid  or 
cover  is  provided  at  its  rear  end  with  a  spring'  latch  T,  which  engages 
into  the  handle  block,  and  thus  closes  the  gun.  To  the  handle  block  is 
cast  the  receiver  for  the  rear  sight  P,  and  into  its  pistol  grip  is  placed 
the  trigger  with  the  safety  catoh  U,  foir  locking  or  freeing  the  trigger,  as 
indicated. 

P  is  the  feed  box.  This  is  also  shown  in  plan  in  fig.  3  of  the  same 
plate.  L  is  the  resistance  piece — a  roller,  turning  loose  on  the  stud, 
riveted  to  the  side  of  the  side  plate.  Against  this  roller  bears  the  cam 
formed  on  the  under  side  of  the  crank  handle,  and  which,  during  the 
rearward  travel  of  the  recoiling  portion  of  the  gun,  turns  the  crank 
shaft  and  opens  the  breech.  The  cam  just  referred  to  has  its  surface 
shaped  in  such  a  manner  that  at  the  beginning  of  the  recoil,  and  until 
all  the  pressure  in  the  gun  has  subsided,  no  turning  motion  takes  place, 
thus  keeping  the  breech  perfectly  closed. 

In  order  to  insure  the  closhig  of  the  breech  still  better,  the  forward 
end  of  the  inside  crank  C  is,  when  in  position,  a  little  above  the  hori- 
zontal bearing  of  the  crank  in  the  recoil  plates.  The  force  of  the 
explosion  is  therefore  directed  in  a  line  that  tends  to  keep  the  breech- 
block closed  instead  of  opening  the  same. 

As  the  recoil  proceeds,  the  sharp  curve  on  the  crank  handle  comes  in 
contact  with  the  roller,  and  the  leverage  begins  with  a  turning  move- 
ment on  the  handle,  comparatively  slow  at  first,  but  as  the  handle  is 
turned  the  point  of  contact  between  its  cam  and  the  point  of  resistance 
will  approach  the  axis  of  the  crank  shaft,  and  consequently  the  lever- 
age will  diminish  as  the  recoil  continues,  while  the  velocity  of  rotation 
of  the  crank  will  correspondingly  increase.  This  has  the  elfect  of  open- 
ing the  breech  at  first  slowly  and  then  more  rapidly  as  the  recoil 
advances.  Thus  the  empty  case  is  started  from  the  barrel  of  the  gun, 
at  first  slowly,  and  in  like  manner  the  live  cartridge  from  the  belt  is 
inserted  in  the  gun.    In  addition,  the  connecting  rod  U  is  fastened  to 
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the  crank  0  by  a  toggle  joint,  the  effect  of  which  is  to  greatly  increase 
the  power  supplied  by  the  crank  handle,  particularly  during  opening 
and  closing  the  breech. 

After  the  crank  has  rotated  far  enough  to  open  the  breech,  the  tail 
end  of  the  handle  comes  in  contact  with  the  resistan(*e  roller  on  its 
lower  periphery,,  thereby  arresting  its  movement. 

During  this  period  the  excess  of  the  momentum  of  the  recoil  has  been 
accumulated  into  the  action  spring  K  (figs.  2  and  3,  pi.  1,  and  1  and  2, 
pis.  2  and  3^  respectively).  The  reaction  of  this  spring  will  first  return 
the  recoiling  portion  into  firing  position  and  subsequently  turn  the 
crank,  thereby  ejecting  the  closing  of  the  breech,  through  the  follow- 
ing instrumentalities: 

The  end  k'  of  the  action  spring  K  is  hung  to  a  stud  riveted  to  the 
left-hand  side  ])]ate,  while  its  other  end  k"  is  similarly  secured  to  the 
rearward-projecting  arm  of  the  action  lever  N.  The  upper  T-shaped  end 
of  this  lever  is  pivoted  in  bearings  e,  one  on  each  side  plate  and  oppo- 
site each  other,  and  swings  freely  thereon,  as  shown  at  n".  The  lower 
end  n'  of  this  action  lever  has  pivotally  attac^hed  thereto  one  end  of  the 
bell-crank  lever  O.  At  the  bend  o'  and  on  each  side  of  this  bell-crank 
lever  is  formed  a  movable  pivot,  the  end  o"  being  provided  with  a  small 
friction  roller.  By  referring  to  figs.  1  and  2,  pL  2,  it  will  be  seen  that 
the  pivot  o  of  this  lever  is  engaged  and  held  in  the  notched  bearing 
pi'ojecting  from  the  crank  C^  and  is  holding  it  and  the  breechblock 
attached  thereto  in  that  position  through  the  constant  effort  exerted  by 
the  action  spring. 

As  the  crank  rotates  either  by  hand  power  or  under  the  influence  of 
the  recoil,  the  said  notched  bearings  are  brought  above  the  horizontal 
or  dead-center  line  of  the  crank  C,  but  before  this  takes  place  the  free 
or  roller  end  o"  of  the  lever  O  has  already  come  in  contact  with  the 
cam  surface  t  of  the  crank  and  is  exerting  its  leverage  against  the 
crank  in  the  same  direction  as  did  the  now  disengaged  pivot  o'  in  its 
previous  position.  (See  figs.  1  and  2,  pi.  3.)  The  transmitted  effort  of  the 
spring  against  the  craJik  is  now  in  a  line  very  little  below  the  hori- 
zontalplane  passing  through  the  center  of  the  crank  shafts,  and  conse- 
quently involves  itself,  firstly,  in  pushing  the  recoiling  portion  forward, 
and  secondly,  in  turning  the  crank  with  a  gradually  increasing  velocity 
and  force,  thereby  closing  the  breech. 

To  the  wrist  pin  of  the  crank  is  attached  the  solid  end  of  the  con- 
necting rod  U,  whose  other  bifurcated  ends,  with  their  downward-pro- 
jecting cams  e,  straddle  the  breechblock  M,  and  are  pivotally  attached 
thereto.  The  connecting  ro<l  U  is  made  in  two  pieces,  joined  by  means 
of  interrupted  fillets,  whereby,  when  the  breechblock  is  lifted  out  of  its 
guides,  it  maybe  given  a  third  of  a  turn  and  removed  from  the  gun  for 
inspection  and  returned,  or  replaced  by  a  new  one,  all  in  a  few  seconds. 
As  the  rear  part  of  the  connecting  rod  is  raised  to  remove  the  breech- 
block, it  bears  against  the  side  of  the  action  spring  and  is  kept  in  that 
position  for  the  more  convenient  reattachment  thereto. 

The  breechblock  is  guided  and  supported  in  its  reciprocal  movement 
by  its  flanges,  extending  longitudinally  on  both  sides  and  which  slide 
in  grooves  near  the  top  edge  of  the  recoil  plates  R.  For  the  purpose 
of  taking  out  the  breechblock  for  inspection  or  for  changing  the  same, 
the  top  one  of  the  two  ribs  forming  this  groove  is  cut  away  at  the  rear, 
and  in  order  to  prevent  the  rocking  or  lifting  of  the  breechblock  when 
at  its  rear  stroke,  and  before  entering  the  grooves,  a  guide  attached  to 
the  under  side  of  the  cover  comes  in  contact  with  the  upper  surface  of 
it,  keeping  it  down  in  its  place.    The  top  of  the  breechblock  is  also 
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made  to  come  in  contact  with  the  onder  side  of  the  cover,  so  as  to  give 
it  additional  steadiness  while  in  rear  x)osition. 

The  cartridge  carrier  and  extractor  a  slides  vertically  on  gnide  ribs 
on  the  breechblock.  This  vertical  movement  is  limited  by  the  top 
stop,  forming  part  of  the  block,  and  the  bottom  stop  &,  secared  between 
the  sides  of  the  same  by  the  pin  6,  and  protruding  from  its  front  into 
the  recess  of  the  carrier. 

For  holding  and  guiding  the  cartridges  with  accuracy^  the  carrier 
has  on  each  side  of  its  face  a  longitudinal  flange,  into  the  inner  side  of 
which  is  cut  a  groove  to  fit  the  head  of  the  cartridge.  Through  the 
face  of  the  carrier  protrude  the  cartridge  stops  c  and  d.  The  top  stop 
c  lies  in  the  upper  recess  of  the  carrier,  and  its  two  offsets  project 
through  the  two  holes  in  its  face,  and  is  held  against  and  rocks  on  the 
bridge  formed  by  them  by  the  pressure  of  the  curved  spring  7.  The 
other  stop  or  tail  spring  d  is  fitted  into  the  lower  recess  of  the  carrier, 
and  held  there  by  the  pin  8.  The  upper  part  of  this  spring  also  passes 
through  a  hole  in  the  face  of  the  carrier  for  the  purpose  of  preventing 
the  empty  cases  from  dropping  out  of  its  grooves  into  the  bottom  of 
the  casing  during  their  transit  from  the  barrel  into  the  ejecting  tube  X. 

The  breechblock  contains  the  usual  firing  mechanism,  consisting  of 
the  firing  pin  7i,  which  slides  between  guides,  and  can  strike  the  cartridge 
only  through  the  hole  in  the  carrier  when  the  latter  is  in  its  upper  or 
firing  position.  The  V-shaped  mainspring  S,  held  in  place  by  the  pin  I, 
has  its  longer  leg  engaged  into  a  notch  in  the  firing  pin,  and  its  short 
leg  presses  against  the  hand  sear  p,  above  its  axis  2.  The  tumbler  m 
is  pivoted  to  the  pin  3  and  has  its  head  engaged  in  another  notch  in  the 
firing  pin  7i,  while  its  lever  end  or  tail  is  bearing  against  the  lower  side 
of  the  connecting  rod ;  the  safety  sear  r  is  placed  immediately  above  the 
firing  pin ;  the  head  of  this  sear  is  pivoted  to  the  pin  4,  and  its  tail  end 
lies  over  the  upper  side  of  the  connecting  rod  and  directly  opposite  the 
tail  end  of  the  tumbler  m. 

In  order  to  give  a  clear  description  of  the  operation  of  the  breech 
mechanism,  reference  has  to  be  made  to  fig.  2,  pi.  1,  and  figs.  1  and  2, 
pis.  2  and  3,  respectively. 

In  fig.  2,  pi.  1,  and  figs.  1  and  2,  pi.  2,  the  breechblock  is  shown  in  firing 
position,  the  carrier  holding  between  its  flanges  and  the  gib  c  a  live 
cartridge,  located  in  the  feed  box  P,  and  another  live  cartridge  is  held 
between  the  same  flanges  in  the  chamber  of  the  barrel  immediately 
below,  and  an  empty  case,  freed  from  the  carrier,  lies  in  the  ej^sting 
tube  X,  and  is  held  there  from  falling  back  into  the  gun  casing  by  the 
ejecting-tube  spring. 

If  the  explosion  takes  place,  the  whole  inside  i)ortion  travels  back- 
ward with  the  breechblock  still  firmly  locked  to  the  barrel  until  the 
outside  crank  comes  in  close  contact  with  the  resistance  roller  L,  and 
the  crank  begins  to  turn  downward,  carrying  with  it  the  connecting 
rod,  whose  other  end  draws  away  the  breechblock  from  the  barrel. 

The  carrier  also  recedes,  with  the  live  cartridge  drawn  from  the  belt 
and  the  empty  case  from  the  barrel,  guided  and  supported  by  the  horns 
projecting  sidewise  from  its  upper  end,  and  which  ride  over  the  straight 
part  of  the  side  cam  I,  riveted  to  the  side  plates  (fig.  2),  until  the  live 
cartridge  just  drawn  out  of  the  belt  is  clear  of  the  feed  box.  Then  the 
horns  follow  the  downward-curved  edge  of  these  cams,  guided  from 
the  top  by  an  inversely  curved  cam,  formed  on  the  guide  piece  for  the 
breechblock,  and  which  is  riveted  to  the  under  side  of  the  cover. 
During  this  period  the  connecting  rod  in  its  downward  movement 
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presses  against  the  tail  of  the  tumbler,  which,  in  its  turn,  draws  back 
the  firing  pin  and  compresses  the  mainspring  until  the  sear  jp  engages 
into  a  notch  in  the  tumbler  and  the  safety  sear  reengages  with  a 
shoulder  on  the  firing  pin.  When  nearly  at  the  end  stroke  of  the 
breechblock  the  carrier  horns  leave  the  points  of  the  side  cams  I  and 
the  carrier  drops  into  its  bottom  stop  by  its  own  gravity  and  assisted 
by  the  guide  directly  above  it.  This  brings  the  cartridge,  drawn  from 
the  belt,  to  incline  with  the  chamber  of  the  barrel,  and  the  empty  case  in 
line  with  the  ejecting  tube.  The  crank,  having  now  completed  its  rear- 
ward turn,  begins  its  return  stroke;  the  advancing  breechblock  now 
forces  the  live  cartridge  on  the  carrier  into  the  chamber,  and  the  empty 
case  on  the  carrier  is  thruiM  against  the  empty  case  in  the  ejecting  tube, 
throwing  the  latter  out  in  front  of  the  gun.  In  this  ox)eratLon  the  car- 
rier is  steadied  by  its  horns  being  kept  in  contact  with  the  lower  surface 
of  the  side  cams.  As  the  crank  returns  toward  its  horizontal  position, 
projecting  cams  0,  or  side  levers  of  the  connecting  rod,  come  in  contact 
with  the  ends  of  the  lifting  levers  g,  pivoted  to  the  breechblock  and 
held  thereto  by  the  lifting-lever  clip /straddling  the  same  and  secured 
thereto  by  the  pin  I.  The  other  ends  of  these  lifting  levers  g  are  engaged 
between  two  lugs,  formed  on  the  carrier,  so  that  when  they  are  turned 
on  their  pivots  by  leverage  of  the  cams  e  on  the  connecting  rod,  the 
carrier  rises  with  a  steadily  increasing  velocity,  the  lower  part  of  the 
upper  stop  c  slides  over  the  head  of  the  live  cartridge  in  the  chamber, 
and  its  tail  spring  over  the  head  of  the  empty  case  left  in  the  ejecting 
tube  and  held  there  by  the  ejecting-tube  spring,  to  prevent  it  from  fall- 
ing back  into  the  gun;  while  at  the  same  time  the  upi)er  part  of  the 
npper  stop  0  slides  over  a  fresh  cartridge  in  the  feed  box  and  retains  it 
in  position  between  the  grooves  of  the  carrier  and  the  upper  and  lower 
parts  of  the  stop  c. 

When  the  carrier  has  arrived  at  the  top,  the  end  of  a  leaf  spring, 
riveted  to  the  right-hand  recoil  plate,  drops  into  a  notch  cut  on  its  side 
and  keeps  it  in  that  position  until,  in  its  rearward  travel,  the  horns 
slide  onto  the  side  cams  and  support  it. 

The  crank  and  connecting  rod,  having  resumed  their  firing  position, 
are  bracing  the  breechblock  ha^  against  the  breech.  At  the  last 
moment  the  connecting  rod  has  lift^  the  safety  sear  and  freed  the 
firing  pin.  The  efibrt  of  the  mainspring  is  thrown  upon  the  hand  sear. 
If  now  the  trigger  bar  at  the  bottom  of  the  gun  casing  is  moved  to  the 
reat  by  pulling  the  trigger  T,  connected  thereto,  the  tail  of  the  hand 
sear  will  strike  against  the  lug  at  the  free  end  of  this  bar  and  set  free 
the  firing  pin,  the  point  of  which  will  pass  through  the  hole  in  the 
carrier  and  explode  the  cartridge,  and  the  whole  cycle  of  operations 
will  be  repeated  at  the  rate  of  -^  second  or  600  per  minute  as  long  as 
the  trigger  is  kept  puUea  or  there  are  cartridges  in  the  belt. 

The  feeding  of  the  cartridges  into  the  gun  is  accomplished  in  the  fol- 
lowing manner:  The  cartridges  are  plac^  in  the  belt,  formed  of  two 
pieces  of  tape  fastened  togetlier  by  eyelets  and  brass  strips.  The  belt 
is  made  thick  at  the*edge  next  the  bullets  by  being  folded  over  a  cord, 
so  that  the  cartridges  may  lie  even  in  their  boxes,  while  every  fourth 
brass  strip  is  made  to  project  beyond  the  bullet  edge  of  the  belt  a  dis- 
tance equal  to  that  of  the  bullets,  thus  rigidly  maintaining  in  the  boxes 
the  exact  position  of  the  cartridges  in  the  belt. 

The  box  or  magazine  which  contains  the  belt  filled  with  cartridges 
is  made  of  leather  to  insure  lightness,  and  in  order  to  keep  its  shape  it 
is  strengthened  with  steel  ribs.    This  box  is  either  hooked  to  the  studs 
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riveted  to  the  gun  below  the  feed  box  P  or  Bimply  placed  on  the  ground 
when  the  gun  is  in  action,  and  one  end  of  the  belt  is  passed  throai^h 
the  feed  box. 

The  lever  Z  (dg.  1,  pi.  3)  is  operated  in  such  a  manner  by  the  recipro- 
cating action  of  the  barrel  that  the  cartridges  are  drawn  into  positiou 
one  by  one.  The  curved  guide  pieces  or  ears  q  keep  the  belt  of  car- 
tridges in  the  proper  position  as  it  enters  the  feed  box.  In  the  passage 
through  the  feed  box  there  is  a  slide  Y,  with  a  spring  pawl  operated  by 
means  of  a  two-armed  lever  Z,  pivoted  at  the  side  of  the  feed  box.  One 
arm  of  £his  lever  is  slotted,  and  engages  with  a  stud  on  the  slide  V. 
The  other  arm  of  the  said  lever  is  arranged  to  be  acted  upon  by  a  noteh 
in  the  arm  of  the  left-hand  recoil  plate. 

During  the  recoil  this  lower  lever  will  be  rocked  upon  its  pivot,  and, 
by  means  of  the  spring  pawl  acting  on  the  cartridges,  feed  the  belt 
intermittentiy  through  the  feed  box.  A  spring  retainiug  pawl  is  fitted 
to  the  under  side  of  the  feed  box  to  prevent  any  backward  movement 
of  the  belt.  A  wooden  roller  between  the  two  ears  of  the  feed  box 
secures  the  easy  passage  of  the  belt  through  the  latter. 

MOUNTINa. 

The  mounting  consists  of  a  light  tripod,  the  legs  of  which  are  made 
of  steel  tubing.  The  two  short  front  legs,  which  are  locked  to  the  rear 
leg  when  mounted,  can  be  folded  against  it  when  dismounted.  The 
rear  leg  is  made  in  two  jneces,  joined  by  a  hinge,  which  allows  the  two 
parts  to  be  folded  up.  The  lower  end  of  this  leg  carries  a  seat  for  the 
gunner,  and  on  its  other  end  is  formed  a  pivot  which  stands  vertical 
when  the  tripod  is  mounted.  Onto  this  pivot  can  be  shipped  a  Y-shaped 
socket,  between  the  arms  of  which  the  gun  is  mounted  on  the  axis  pin 
//.  The  rear  end  of  the  gun  is  supported  by  the  elevating  gear,  which 
is  joined  to  the  end  of  a  radial  arm  from  the  Y  socket.  The  upper  i>art 
of  the  elevating  gear  is  1^  -shaped,  and  the  reai*  part  of  the  casing  is 
held  between  the  arms  of  the  L^  by  an  axis  pin.  The  stem  of  the  1^  is 
a  long  nut  which  engages  with  a  screw  on  the  arm.  Turning  of  tbe 
long  nut  gives  the  elevation.  The  end  of  this  arm  can  be  clamped  to 
an  arc  tlxed  to  the  long  triixMl  leg,  or  may  be  swuug  thereon  fr^y  in 
direction  between  the  spring  stops  provided  at  each  end  of  the  arc. 
On  depressing  either  one  of  these  stops,  the  gun,  with  its  connected 
socket  and  elevating  gear,  may  be  swung,  and  when  at  a  right  angle 
with  the  long  leg  can  be  lifted  off  the  pivot;  then  by  removing  the  pin 
holding  the  elevating  gear  to  it,  the  gun,  elevating  gear,  and  socket 
may  be  together  placed  in  the  knapsack;  the  tripcd  is  then  folded  up 
and  placed  beside  the  gun  and  strapped  thereto. 

L.OADINa  AND  FIRING. 

m 

To  load  the  gun,  pass  the  end  of  the  belt  through  the  feed  box,  and 
as  it  comes  through  seize  it  with  the  left  hand,  and  with  the  right  hand 
turn  the  crank  handle  forward  until  it  stops  and  hold  it  in  that  posi- 
tion, then  with  the  left  hand  pull  the  belt  through  the  gun  as  far  as  it 
will  go;  remove  the  right  hand  and  let  the  crank  handle  return  to  the 
firing  position  of  its  own  accord.  By  this  operation,  one  loaded  car- 
txidge  in  the  belt  has  been  brought  into  x)08itiou  and  seized  by  the 
carrier. 

Now  turn  the  crank  handle  forward  again  and  draw  on  the  belt  as 
before,  and  again,  of  its  own  force,  let  the  handle  return  to  firing  posi- 
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tion ;  this  thrusts  the  first  loaded  cartridge  into  the  chamber  of  the  gun 
and  at  the  same  time  engages  a  fresh  eartridge  in  the  belt. 

The  gun  is  now  properly  loaded  and  ready  to  perform  all  these  opera- 
tions aatomatically.  Neither  the  crank  handle  nor  the  belt  require 
any  further  assistance.  It  is  necessary  now  only  to  hold  the  trigger 
back,  as  the  force  of  the  first  shot  fires  the  second,  and  the  second  the 
third,  and  so  on,  as  long  as  the  trigger  is  pulled,  or  until  all  the  car- 
tridges in  the  belt  are  exhausted ;  when  it  is  necessary,  of  course,  to  pro- 
ceed as  before  to  again  load  the  gim. 

The  gun  may  be  discharged  by  single  shots,  or  in  volleys  of  any  num- 
ber of  rounds,  by  pressing  the  trigger  for  the  number  of  shots  desired. 

When  it  is  desired  to  make  a  very  close  target,  the  gun  may  be 
adjusted  with  great  nicety  by  the  training  gear  and  discharged  on  a 
given  point;  or  it  may  be  secured  against  any  lateral  movement  and 
discharged  on  a  vertical  line,  and  elevated  and  depressed  with  perfect 
freedom  to  cover  any  point  of  that  line;  or  the  gun  may  be  secured 
against  any  vertical  movement  and  adjusted  to  be  traversed  laterally, 
and  limited  to  exactly  cover  any  desired  portion  of  a  line  of  advance. 

Pariiculara, 

Caliber inch..  .303 

Weight  of  gun pounds . .  25 

Weight  of  tripod do 13 

Weight  of  ammunition  box  containing  100  rounds do 8 

Weight  of  knapsack do 12 

Length  of  gun  over  all inches..  39 

Length  of  barrel do....  22 

Axis  of  ffunftom^ouud do 36 

Rate  of  nre  per  minute 600 

Throughout  the  test  the  gun  was  operated  under  the  immediate 
supervision  of  an  assistant  proof  officer  by  a  representative  of  the 
Maxim-Kordenfelt  Company. 

PBELTMINABY  FIBINOS. 

The  gun  was  first  fired  100  ronnds  for  the  purpose  of  testing  the 
general  working  of  the  mechanism.  All  of  the  parts  worked  smoothly 
and  satisfactorily.  Fifty  rounds  were  then  fired  as  rapidly  as  possible 
in  5^  seconds. 

The  gun  was  then  placed  in  its  knapsack  and  the  latter  strapped  on 
the  hack  of  the  operator  as  on  the  march.  From  this  x)osition  the 
knapsack  was  removed,  the  gun  placed  in  firing  x)Osition,  and  50  ronnds 
firecl.    Time  required  for  the  op^ation,  58  seconds. 

The  spare  mechanism  was  strapped  in  the  knapsack  and  placed  along, 
side  the  gun.  Tlie  giiu  was  loaded  and  one  round  fired.  The  carrier 
was  then  interchanged  for  the  spare  one  and  another  round  fired.  Time 
required  from  firing  of  the  first  round  to  completion  of  the  second,  26f 
seconds. 

The  extra  barrel  being  placed  in  the  knapsack  alongside  of  the  gun-— 
knapsack  open — one  round  was  fired,  the  barrels  were  then  interchanged, 
and  another  round  fived.  Time  required  firom  firing  of  first  round  to 
ocHnpIetion  of  second,  1  minute  12f  seconds. 

To  show  the  action  of  the  mechanism  in  case  of  missfire  a  cartridge 
was  rendered  defective  so  as  to  insure  a  missfire  and  placed  in  one  of 
the  loops  of  the  cartridge  belt.  When  this  cartridge  was  pushed  into 
the  chamber  and  its  primer  hit  by  the  firing  pin,  there  was  of  course  no 
recoil.    The  crank  handle  was  then  tum^  forward  by  hand  and  the 
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defective  cartridge  ejected.  A  second  tnming  of  the  crank  handle 
pushed  a  live  cartridge  into  the  chamber  and  the  firing  proceeded  as 
before.  Two  attempts  were  necessary  to  perform  this  operation  satis- 
factorily. 

To  fire  blank  cartridges,  a  casing  was  placed  over  the  mazzle  having 
a  small  orifice  for  the  escape  of  the  gas.  This  arrangement  is  necessary 
in  order  to  secure  sufficient  energy  of  recoil  to  work  the  parts  of  the 
mechanism  in  the  same  manner  as  when  bullet  cartridges  are  used. 
The  gun  was  then  tested  satisfactorily  with  blank  cartridges. 

AOOUBAOY  AT  500  YARDS. 

The  target  was  7^  by  9  feet  in  dimensions,  and  placed  with  the  longer 
side  horizontal.  The  tripod  and  gun  were  placed  on  a  platform  of  wood 
laid  on  concrete.    Thirty  sighting  shots  were  fired. 

First  five  went  hiffh  and  missed. 

Second  five  went  left  and  one  hit. 

Third  five  went  left  and  one  hit. 

Fourth  five  went  left  and  three  hit. 

Fifth  five  went  left  and  last  fonr  hit. 

Sixth  five  went  more  to  the  right  and  four  hit. 

One  hundred  rounds  were  then  fired  in  11  seconds,  with  18  hits  well 
up  in  the  left-hand  angle  of  the  target.  The  tripod  moved  during  the 
firing  of  these  rounds,  and  a  second  attempt  was  made.  Before  firing 
the  second  100  shots,  the  gun  was  placed  on  a  clay  platform,  and  10 
sighting  shots  were  fired.  Of  the  first  five,  one  hit  to  left;  second  five, 
three  hit  to  left.  The  100  shots  were  then  fired,  with  69  hits,  50  in  the 
upper  right-hand  comer  and  19  in  upper  left-hand  comer. 

AOOUBAOY  AT  1,000  YABBS. 

Tlie  target  was  12  feet  by  15  feet  in  dimensions  and  placed  with  the 
longer  side  horizontal.  The  gun  was  mounted  on  a  wooden  platform. 
Six  series  of  five  shots  each  were  fired  for  sighting  shots.  The  first 
three  series  were  fired  using  the  elevation  for  1,000  yards,  the  gun  being 
sighted  about  3  feet  below  the  bull's' eye,  2  feet  to  the  leit  of  the  bulFs- 
eye,  and  at  the  lower  left-hand  corner  respectively.  No  hits.  The 
fourth  series  was  fired  with  the  elevation  for  900  yards,  using  a  coarse 
sight  and  aiming  to  the  left  of  the  center.  One  hit  about  6  inches  from 
top  and  18  inches  to  the  left  of  center.  In  the  fifth  series  the  same  ele- 
vation was  used,  sight  fine,  and  aim  a  trifie  to  the  left  of  center.  Four 
hits  in  upper  righ^hand  corner.  In  the  sixth  series  the  elevation  was 
850  yards,  sight  coarse,  and  aim  as  before.  Three  hits  in  same  place 
as  in  fifth  series. 

The  100  shots  were  then  fired  as  rapidly  as  possible,  elevation  800 
yards,  sight  coarse,  aim  as  before.  Number  of  hits  99.  A  photograph 
of  this  target  accompanies  this  rex)ort. 

DUST  TEST. 

In  all  the  firings  above  described  a  perfectly  new  gun  was  used,  con- 
forming in  all  respects  to  the  latest  model.  As  the  company  did  not 
desire  this  gun  to  be  subjected  to  the  wear  and  tearresulting  from  the 
test  for  dust,  rust,  defective  cartridges,  etc.,  a  gun  was  substituted  for 
the  latest  model  which  difi'ered  from  the  latter  in  that  the  casing  was 
provided  with  a  slot  on  its  left  side  in  which  the  interior  casing  slides 
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daring  recoil,  and  with  a  spring  on  the  cover  which  acts  as  a  guide  to 
the  carrier.  The  gun  was  much  lighter  than  the  latest  model,  many  of 
the  parts  being  made  of  aluminum,  and  the  breech  casing  being  much 
thinner  and  weaker. 

For  the  dust  test  the  breech  mechanism  was  thoroughly  washed  in 
hot  water  and  soap,  well  dried,  and  slightly  oiled.  It  was  then  sub- 
jected to  a  blast  of  fine  dust  for  8  minutes.  The  operator  made  no 
attempt  to  remove  the  dust  other  than  by  jarring  the  piece  and  work- 
ing the  mechanism.  The  first  round  was  fired  in  52  seconds.  On 
account  of  the  dust  which  remained  in  the  chamber,  the  empty  cart- 
ridge case  stuck,  the  extractor  removing  the  head  and  leaving  the 
remainder  of  the  case  in  the  chamber.  It  required  2  minutes  and  45 
seconds  to  remove  the  broken  shell  and  prepare  the  gun  for  firing. 
Ninety-eight  rounds  were  then  fired  in  44  seconds.  During  the  first 
part  of  this  firing  the  recoil  failed  twice  to  work  the  piece,  the  energy 
of  recoil  being  insufiicient  to  overcome  the  increased  friction  of  the 
moving  parts  caused  by  the  accumulation  of  dust. 

DEFECTIVE  OABTRIDOES  AND  BLOW  BACKS. 

The  cartridges  were  rendered  defective,  first,  by  sawing  two  slots 
through  the  head  of  the  cartridge  at  right  angles  with  each  other  and 
reaching  the  interior  of  the  shell;  and  second,  by  sawing  four  slots 
through  the  rim  of  the  cartridge  in  a  radial  direction  at  equal  dis- 
tances apart  and  reaching  the  interior  of  the  shell  by  boring  holes 
through  the  slots. 

Two  shots  were  fired  with  No.  1  defective  cartridges.  In  both  cases 
the  breech  casing  was  filled  with  dense  smoke  and  the  action  spring 
was  thrown  out  of  bearing.  The  shell  was  removed  by  hand,  no  attempt 
being  made  to  use  the  ejector.  It  required  about  45  seconds  to  replace 
the  spring  and  prepare  the  gun  for  firing.  Two  defective  cartridges  of 
No.  2  style  were  then  tried;  the  action  and  results  were  the  same  as  in 
previous  rounds.  A  defective  cartridge  of  the  No.  2  kind  was  tried 
to  see  if  the  ejector  would  work.  The  action  of  the  mechanism  was 
the  same  as  in  previous  rounds.  The  ejector  failed  to  remove  the  shell. 
The  defective  head  expanded  in  the  extractor  and  the  power  was  insuffi- 
cient to  move  it.  It  was  therefore  removed  by  hand.  A  No.  1  defective 
cartridge  was  then  tried.  The  action  of  the  mechanism  was  the  same 
as  before;  the  ejector  removed  the  shell,  and  the  trial  was  then  made  of 
a  No.  2  shell.  The  ejector  could  not  remove  the  shell.  After  firing 
a  defective  cartridge  the  time  requirec[  to  remove  the  shell  and  put  the 
gun  in  condition  for  further  firing  was  45  seconds. 

For  the  blow-back  test,  the  primers  had  the  larger  portion  of  their  rear 
end  removed,  thus  permitting  the  ready  escape  of  gas  to  the  rear. 
First  round :  Slight  escape  of  gas  through  mechanism ;  the  mechanism 
was  not  disturbed  and  its  action  was  the  same  as  with  a  perfect  car- 
tridge. Second  round:  Escape  of  gas  about  the  same  as  before;  one 
bearing  of  the  action  spring  was  thrown  out;  the  ejector  worked 
perfectly. 

At  the  completion  of  these  tests  the  gun  was  fired  20  rounds  of  serv- 
ice cartridges.  At  the  tenth  round  the  action  spring  was  thrown  out 
of  its  bearing.  The  time  required  to  fire  the  20  rounds, including  the 
replacing  of  the  spring,  was  27  seconds.  An  examination  showed  that 
the  side  casing  had  bulged  slightly,  causing  an  insufficient  support  of 
the  action  spring  in  its  bearing;  in  other  resx>ects  the  parts  were  in  good 
condition.   The  gun  was  again  fired  20  rounds.    At  the  third  round  the 
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TRIAL  OF  CAN^T  12-CM,  {4.72'INCH)  RAPID-FIEE  GUN  AND  MOTTNT, 

(ITplatea.) 

The  Ordnance  Board,  U.  &  A^ 

New  York  Arsenal, 

Governors  Island,  New  York  Harbor, 

New  Yvrk  City,  March  23^  1896. 

Sir  :  The  following  report  of  the  test  of  a  Can^t  4.72-iiich  lapid-^^re 
gun  and  mount  is  reepectfiilly  submitted: 

Desorxption. 

THE   GUN. 

The  gun  consists  of  a  tube,  jacket,  and  a  hoop  in  prolongation  of  the 
jacket. 

Tlie  tube  extends  the  entire  length  of  the  gun,  inclosing  the  breech 
raechanisu).  For  the  latter  it  has  four  tlireaded  and  four  plain  sectors, 
with  a  groove  and  seat  for  the  extractor,  and  a  corresponding  seat  dia- 
metrically opposite  for  one  of  the  claws  of  the  screw  extractor* 

The  chamber  has  a  shoulder  against  which  bears  the  rim  of  the  car- 
tridge case,  and  a  conical  part  for  the  body  of  the  case,  and  a  cylindrical 
part  for  the  neck.  A  conical  portion,  connecting  th«  cylindrical  part 
with  the  rifling,  forms  the  forcing  cone. 

The  rifling,  right-handed,  commences  in  the  forcing  cone  and,  at  first 
increasing,  becomes  subsequently  constant.  A  locking  shoulder  on  the 
exterior  of  the  tube  transmits  the  strain  from  the  tube  to  the  jacket. 

The  rear  portion  of  the  jacket  constitutes  a  circular  slide,  whick 
mores  through  the  rear  sleeve  of  the  cradle.  Forward  of  this  slide  are 
two  recesses  for  the  rear  and  front  segmental  collars,  which  hold  the 
cylinder  connected  with  the  hydraulic  brake  to  the  jacket. 

The  hoop  is  shrunk  over  the  tube  and  over  a  shoulder  on  the  jacket. 

The  following  are  the  principal  characteristics  of  the  gun: 

Weight poands..  8,880 

Total  length  (4.8  meters) inches..  188.976 

Diameter  of  bore  (12  centimeters) do 4. 724 

Number  of  lands 30 

Initial  inclination degrees..  8 

Final  inclination do 6 

Length  of  rifling  (3.83  meters) inches..  150.79 

BRKECU  MECHANISM. 

The  breech  mechanism  is  composed  of  four  principal  ports: 

1.  The  breech  screw  with  the  extractor. 

2.  The  combined  carrier  and  console. 

3.  The  operating  mechnnism. 

4.  The  firing  mechanism. 
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(1)  The  breech  screw  A  is  of  steel,  and  has  upon  its  cylindrical  surface 
four  threaded  and  four  plain  sectors,  recesses  for  the  extractors,  latch 
pin,  and  the  screw  bolt  which  binds  together  the  axis  of  movement,  the 
toothed  ring  and  the  breech  screw.  Kecessed  in  its  front  face  is  a  screw 
hole  for  the  firing- pin  bushing,  and  in  its  rear  face  are  recesses  for  the 
safety  pin  and  toothed  ring,  and, in  addition,  a  small  cylindrical  opening 
for  the  working  of  the  extractor-relieving  pin. 

The  extractor  G  is  a  lever  having  at  its  front  end  a  claw,  at  its  middle 
an  axis  about  which  it  rotates,  and  at  its  rear  end  a  tail  with  a  £ice 
sloping  to  the  rear,  and  a  back  bearing  against  a  spring,  which  causes 
the  claw  to  bear  against  the  cartridge  rim. 

The  toothed  rim  0  is  a  irustum  of  a  cone  and  fits  in  the  recess  e  in 
the  breech  screw.  Upon  its  rear  surface  is  a  bevel  gear  of  one  cog  and 
two  half  cogs,  in  which  the  vertical  axis  engages  and  rotates  the  block. 
The  toothed  ring  is  tapped  centrally  tor  the  axis  of  movement  D,  and 
has  upon  its  rear  surface  two  openings;  one,  the  larger,  a  recess  for  the 
safety  pin,  and  the  other  a  through  hole  for  the  passage  of  the  extractor- 
relieving  pin. 

(2)  The  combined  carrier  and  console  B  is  a  steel  forging,  and  con- 
sists of  the  carrier  ring  and  the  console  proper. 

The  carrier  ring  has  a  radial  recess  for  the  latch  pin^hich  locks  it  to 
the  breech  screw  during  the  swinging  of  the  blpck.  Upon  closing  the 
block  a  conical  dowel  in  the  face  of  the  breech  releases  this  pin.  On 
the  carrier  are  two  guides  which  work  in  grooves  on  the  breech  screw 
during  its  withdrawal,  and  the  hinge  piece,  through  which  and  the 
breech  of  the  gun,  passes  the  hinge  pin  H,  upon  which  the  block 
swings. 

The  console  is  composed  of  two  slides  and  a  transverse  piece  T  in 
rear  connecting  them.  Upon  these  slides  moves  the  bronze  support  J, 
which  forms  the  rear  bearing  for  the  block,  the  front  one. being  the 
carrier  ring.  The  left  slide  has  a  projection  on  its  left,  and  underneath 
both  is  a  grooved  cam,  in  which  works  a  roller  stud  on  the  smaller  arm 
of  the  operating  lever  during  the  withdrawal  of  the  block.  A  recess 
on  right  side  forms  a  rest  fbr  the  smaller  end  of  the  operating  lever 
when  the  block  is  locked.  A  stop  bolt  on  the  interior  of  the  left  slide 
limits  the  rotation  of  the  block  prior  to  withdrawal. 

(3)  The  operating  mechanism  has  as  its  principal  parts  the  operating 
lever  L,  the  vertical  aids  F,  the  axis  of  movement  D,  and  the  bronze 
support  J, 

The  operating  lever  has  two  arms.  The  larger  is  terminated  by  an 
upright  sliding  handle  F;  the  other  by  a  roller  stud  which  works  in  a 
grooved  cam  underneath  the  left  slide  and  withdraws  the  block.  The 
sliding  handle  on  the  larger  arm  actuates  a  locking  lever  Y,  which  is 
recessed  underneath  the  larger  arm  and  pivoted  about  a  horizontal 
axis.  One  end  of  the  locking  lever  is  boltjed  to  the  sliding  handle  and 
held  in  its  locked  position  by  a  spring  within  the  latter;  the  other  end 
engages  in  a  bracket  on  the  face  of  the  breech.  Pressure  on  the  sliding 
handle  unlocks  this  lever  by  disengaging  it  from  the  bracket  and  per- 
mits of  rotation  of  the  block.  The  junction  of  the  two  arms  forms  a 
bearing  for  the  vertical  axis. 

Tlie  vertical  axis  F  is  a  single  piece,  the  head  of  which  is  enlarged 
to  form  a  bevel  sector  of  two  teeth,  which  engages  with  the  gearing  on 
the  toothed  ring  and  rotates  the  block.  The  vertical  axis  constitutes  the 
axis  of  the  operating  lever,  during  rotation  of  the  block,  and  is  keyed 
to  the  latter  by  the  pin  M,  which  is  clamped  by  a  milled  head.  The 
vertical  axis  has  a  cam  which  bears  against  a  stop  bolt  on  the  interior 
of  the  left  slide  and  limits  rotation  of  the  block  prior  to  withdrawaL 
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The  axis  of  movement  D  is  a  hollow  tube  screwed  into  the  breech 
screw  and  connecting  longitudinally  the  breech  screw,  the  toothed  ring, 
and  the  bronze  support.  When  in  position  it  constitutes  a  part  of  the 
first  two  and  is  free  to  rotate  in  the  latter.  It  is  held  in  rear  by  the 
interrupted  screw  nut  O.  This  axis  withdraws  the  block  by  transfer- 
ring the  motion  from  the  bronze  support  to  the  toothed  ring  and  breech 
screw,  and,  in  addition,  it  forms  a  receptacle  for  the  hammer,  with  its 
parts. 

The  bronze  support  is  in  two  parts  dovetailed  into  each  other.  The 
smaller  and  front  part  K  furnishes  the  front  half,  and  the  larger  and 
rear  part  J  the  rear  hiJf  of  the  bearing  for  the  vertical  axis.  The  larger 
part  contains  the  bearing  j  for  the  axis  of  movement,  and,  in  addition, 
recesses  a  and  h,  for  the  safety  and  extractor-relieving  pins,  and  bear- 
ings c  and  d  for  the  axes  of  the  trigger  and  sear.  This  support  slides 
on  the  console,  drawing  back  the  block. 

The  process  of  opening  the  block  is  as  follows  ^Pls.  II,  III,  IV,  and  V) : 
To  unlock  the  breechbl(^ck,  press  on  the  sliding  handle  of  the  operating 
lever,  releasing  the  locking  lever.  To  rotate  the  block,  draw  the  handle 
to  the  rear,  which  rotates  the  verticle  axis  and,  through  the  bevel  gear- 
ing, the  block,  until  the  cam  on  the  vertical  axis  bears  against  the  stop 
bolt.  Further  motion  of  the  handle  transfers  the  motion  to  the  roller 
stud  and  withdraws  the  block.  When  the  block  is  in  this  x)Osition 
(PI.  IV),  the  handle  is  directly  to  the  rear,  and  further  withdrawal  is 
stopped  by  the  transverse  piece  on  the  console.  The  operating  lever 
now  moves  forward  and  to  the  left,  swinging  the  block  aside  for  loading 
and  describing  throughout  the  entire  operation  approximately  an  angle 
of  180  degrees. 

(4)  The  firing  mechanism  consists  essentially  of  a  firing  pin,  ham- 
mer, safety  pin,  sear,  and  trigger. 

The  firing  pin  E  is  a  short  conical  pin,  seated  in  a  bushing  screwed 
in  the  front  face  of  the  breech  screw. 

The  hammer  S,  which  strikes  the  latter,  has  upon  its  rear  surface  a 
shoulder  which  is  engaged  by  the  sear.  Surrounding  the  hammer  is  a 
spiral  spring  held  in  place  by  two  locking  rings. 

The  sear  u  has  a  lug  end  which  engages  under  the  shoulder  on  the 
hammer,  drawing  it  out  and  releasing  it,  and  a  tailed  end  which  engages 
m  a  mortise  in  the  safety  pin.  It  has  a  vertical  axis  fixed  in  the  rear 
surface  of  the  bronze  support  at  d,  and  is  actuated  by  the  safety  pin, 
which  in  turn  is  worked  by  the  trigger. 

The  safety  pin  V  works  in  a  cylindrical  opening  through  the  bronze 
support  and  into  the  breech  screw.  Only  when  the  recess  in  the  screw 
is  exactly  opposite  the  opening  in  the  bronze  support  (i.  e.,  when  the 
block  is  locked)  can  the  safety  pin  actuate  and  fire  the  gun.  The  safety 
pin  has  surrounding  it  a  spiral  spring  which  supports  it  and  keeps  it 
withdrawn  from  the  recess  in  the  breech  screw. 

The  trigger  X  is  a  lever  pivoted  about  a  vertical  axis  at  o,  and  having 
its  outer  end  i>erforated  for  a  lanyard  and  its  inner  shaped  so  that  it 
will  engage  in  a  mortise  in  the  safety  pin. 

The  process  of  firing  includes  also  that  of  cocking.  The  outward  pull 
on  the  trigger  forces  inward  the  safety  pin.  This  last  motion  draws  in 
the  end  of  the  sear  engaged  in  the  safety  pin  and  forces  out  the  lug 
end,  cocking  the  hammer.  At  a  certain  point  the  lug  end  releases  the 
hammer,  firing  the  gun. 

The  important  accessories  to  the  breech  mechanism  (PL  XIII)  are 
the  extractor  relieving  pin  A  and  the  screw  extractor  B.  These  are 
used  in  case  of  jamming  of  the  cartridge  case.  The  relieving  pin  A  is  a 
spindle  which,  bearing  against  the  sloping  face  of  the  extractor, 
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relieves  tlie  claw  from  the  rim  of  the  cartridge  case  and  permits  the 
withdrawal  of  the  breechblock.  The  screw  extractor  has  two  claws,  a 
screw  piece,  a  pair  of  shoalders  which  fit  loosely  about  this  piece,  and 
a  nut.  The  claws  embrace  the  rim  of  the  cartridge  case,  the  shoalders 
bear  against  the  face  of  the  breech,  and  power  is  applied  through 
turning  the  nut. 

NomenclaturCy  Plate  I. 


Fame. 

Parts.    1 

1 

Name. 

ParU. 

A— Braecbblook 

(i Kxtnictor  ................ 

4 
4      1 

I 

4    ; 

7 
8 
2 

J — Bronz^annnort 

2 
1 
6 
2 
2 
2 

R— FlrinjB  pui 

B— Combined  carrterand  con* 

sole 

Tj Oneratlnir  lAver . .......... 

S— Hammer 

U— Sear 

V    Safetypin 

F^Vertioal  axis -.. 

D— AxiB  of  xnovement 

X — Trieirer 

THE  MOUNTINa. 
(Plates  VI  and  XI.) 

The  mounting  is  composed  of— 

1.  A  plate-iron  conical  pillar  bolted  to  the  concrete  platform. 

2.  A  base  ring  bolted  to  the  conical  pillar. 

3.  A  chassis  resting  upon  the  base  ring. 

4.  A  loading  platform. 

5.  A  cradle  which  carries  the  gnn. 

6.  A  shield. 

The  system  formed  by  the  chassis,  the  loading  platform,  and  the  cradle 
revolves  about  a  central  pivot  for  traversing,  and  the  system  formed  by 
the  cradle  aud  the  gnn  revolves  about  the  trunnions  for  elevation. 


THK  CONICAL   PlLlJkK. 


The  pillar  A  is  a  frustum  of  a  cone.  It  is  made  of  plate  iron,  braced 
on  the  interior  with  two  diameter  plates  connected  with  each  other,  the 
exterior  conical  plate,  and  the  upper  base  plate  by  angle  irons.  The 
upper  base  plate  of  the  pillar,  to  which  the  base  ring  is  bolted,  is  fas^ 
tened  to  the  conical  part  by  a  circular  angle  iron.  The  pillar  carries 
midway  a  circular  roller  path  for  the  rollers  which  support  the  loading 
platform.  In  the  lower  part  are  placed  radial  troughs  for  8  rounds  of 
fixed  ammunition.  The  pillar  is  secured  to  a  concrete  foundation  by  a 
circular  flange  on  its  exterior,  which  is  riveted  to  the  pillar  and  bolted 
to  the  concrete. 


THE   BASE  RING. 


The  base  ring  B  is  of  east  steel,  and  includes  the  lower  roller  path, 
the  circular  rack  for  traversing,  and  the  pivot.  On  its  exterior  surface 
are  two  flanges,  the  lower,  through  which  it  is  bolted  to  the  roller,  and 
the  upper,  underneath  which  bear  the  clips  attached  to  the  chassis. 


THE  CHASSIS. 


The  chassis  0  is  a  single  piece  of  east  steel,  and  consists  of  two  cheeks, 
a  bottom  plate  and  a  front  transom.  The  cheeks  carry  the  bed  plates 
for  the  trunnions  of  the  cradle,  and  have  each  a  vertical  rib,  to  which  is 
bolted  a  lateral  support  for  the  shield.  To  the  rear  end  of  each  cheek 
is  bolted  a  support  to  the  loading  platform.    On  the  right  che^  are 
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the  bearings  for  the  pump  and  its  parts,  and  on  the  left  cheek  are  brack- 
ets for  the  elevating,  and  parts  of  the  traversing  mechanism.  The 
front  transom  has  a  rib  to  which  is  bolted  the  f^ont  support  of  the 
shield*  The  bottom  plate  or  racer  is  fashioned  to  embrace  the  pivot  of 
the  base  ring,  and  on  its  exterior  it  is  grooved  for  the  vertical  arbor  of 
the  traversing  mechanism.  It  is  provided  with  two  clamps,  D,  for  hold- 
ing it  down  during  recoil,  and  two  steel  plates,  E,  which  serve  as  a  dust 
guard. 

THE  LOADING  PLATFORM. 

The  loading  platform  G  is  made  of  a  channel  iron  inclo.}ing  it  on  all 
sides  except  the  ^ont,  two  bent  channel  irons  which  are  bolted  to  the 
chassis,  two  middle  ones  which  are  braced  to  the  latter  by  triangular 
pieces,  and  a  flooring  of  plate  iron.  The  bent  channel  irons  constitute 
the  support  of  the  platform  forming  the  pivot  of  the  rollers  at  the 
bottom  and  being  bolted  to  the  chassis  at  the  top.  A  railing  surrounds 
the  platform  and  a  stepladder  leads  up  to  it  on  the  right  side. 

THS  CRADLE. 

9 

The  cradle  consists  of  two  parts,  a  recoil  and  a  nonrecoil  part. 

The  nonrecoil  part  comprises  two  side  beams,  H,  a  front  sleeve,  I,  rear 
sleeve,  J,  and  a  piston  and  rod,  K.  The  side  beams  are  of  forged  steel, 
bolted  to  the  front  and  rear  sleeves.  The  front  sleeve  is  of  cast  steel, 
and  carries  on  each  side  leather  buffers  to  take  up  the  shock  of  counter 
recM>ih  The  rear  sleeve  is  of  forged  steel  and  is  prolonged  beneath  to 
fonn  a  crosshead  for  the  piston  rod.  The  inlet  tube  from  the  pump 
enters  the  left  side  of  this  crosshead.  The  piston  M  is  forged  with  its 
rod.  Its  center  is  hollow  and  pierced  with  holes  for  the  passage  of  the 
liquid.  A  valve  closes  these  holes  during  the  return  to  battery  and 
permits  of  their  oi>ening  during  recoil.  Ketches  cut  in  the  edges  of 
the  valve  permit  the  flow  of  liquid  from  the  rear  to  the  front  of  the 
cylinder  during  the  return  to  battery. 

The  piston  rod  is  connected  to  the  rear  sleeve  by  a  supporting  ring 
in  front  and  a  tension  screw  in  I'ear  of  the  sleeve.  The  opening  through 
the  piston  is  composed  of  two  parts,  one  for  a  continuation  of  the  inlet 
tube  from  the  pump,  and  the  other  and  larger  a  guide  for  the  throttling 
bar  N. 

The  recoil  part  of  the  cradle  consists  of  a  hydraulic  cylinder  of  cast 
steel  forming  one  piece  with  a  sleeve,  L  (PI.  X).  This  sleeve  is  secured 
to  the  gun  by  being  held  between  front  and  rear  collars  fixed  on  the 
jacket.  The  gun  is  prevented  from  rotating  by  having  interruptions  on 
the  sleeve  and  front  collar  engaged  with  one  another.  The  sleeve  has 
four  clips  with  bronze  linings  which  embrace  the  upper  and  lower 
extremities  of  the  side  beams  and  slide  on  them  during  recoiL  The 
hydraulic  bnike  and  recuperating  system  comprises,  besides  the  piston 
and  valve,  the  hydraulic  cylinder,  a  throttling  bar,  and  the  recuperator. 

The  hydraulic  cylinder  has  in  front  a  screw  bashing  in  which  is 
screwed  the  throttling  bar;  on  top  air  and  Ulling  holes;  on  bottom  a 
drainage  hole;  and  at  the  rear  two  lugs,  which  act  as  shoulders  for  the 
Belleville  springs,  and  having  openings  for  the  passage  of  the  rods  P. 

The  throttling  bar  N  is  of  a  variable  cross  section^  and  is  intended 
to  regulate  the  flow  of  the  liquid  through  the  holes  m  the  piston.  It 
is  screwed  into  the  front  part  of  the  cylinder,  and  has  on  its  rear  por- 
tion a  bronze  jacket  which  works  in  the  larger  hole  in  the  piston  rod. 
To  permit  flow  of  liquid  from  the  inlet  tube,  the  exterior  surface  of  the 
bronze  jacket  is  grooved. 
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The  recuperator  is  composed  of  a  movable  head,  B,  having  two  lugs 
against  which  bear  a  series,  S,  of  Belleville  springs.  The  same  series 
of  springs  is  supported  in  front  against  a  shoulder  on  the  rods  P.  A 
second  series,  S^  of  Belleville  springs  is  placed  on  the  same  rods,  and 
supported  in  front  by  the  lugs  on  the  movable  head  and  in  rear  on  the 
rods  by  washers  and  nuts. 

During  recoil  the  hydraulic  cylinder  moves  back  with  the  gun,  dis- 
placing liquid  from  the  front  to  the  rear  of  the  cylinder.  The  rear 
portion  of  the  cylinder  has  not  sufficient  volume,  due  to  the  advance 
of  the  piston  rod,  to  hold  the  displaced  liquid,  and  in  consequence  the 
movable  head  E  is  forced  out,  compressing  both  sets  of  Belleville 
springs.  After  the  fire,  the  increased  tension  on  the  springs  forces  the 
gun  into  battery. 

A  pump  placed  on  the  right  cheek  of  the  chassis  can  be  used  to  fill 
the  cylinder  and  increase  the  tension  on  the  Belleville  springs. 

THR   SHIELD. 

The  shield  consists  of  a  front  plate,  two  side  plates,  and  a  top  plate, 
riveted  to  each  other  by  angle  irons.  It  is  secured  by  plates  bolted  at 
the  sides  and  front  to  ribs  on  the  chassis.  It  is  provided  with  openings 
for  the  gun  and  the  line  of  sight. 

THE  TRAVER8INO  MECHANISM. 

The  traversing  mechanism  comprises  a  horizontal  shaft,  S,  having  a 
hand  wheel  at  one  extremity,  and  at  the  other  a  worm  which  engages 
in  a  worm  wheel  on  the  vertical  shaft  t  This  worm  wheel  is  connected 
with  its  shaft  by  alternating  bronze  and  steel  friction  plates  tightened 
by  a  clamp  nut  on  the  same  axis,  the  bronze  plates  being  keyed  to  the 
worm  wheel  and  the  steel  plates  to  the  shaft.  In  case  of  a  sudden  jar 
to  the  chassis,  these  plates  permit  of  a  slight  movement  among  them- 
selves, and  thus  prevent  injury  to  the  mechanism.  The  vertical  shaft 
has  on  its  lower  extremity  a  pinion  which  engages  in  a  circular  rack  on 
the  base  ring.  The  chassis  traverses  on  alternating  spherical  rollers 
of  two  different  diameters.  It  rests  on  the  larger,  which  are  kept  in 
position  by  contact  with  the  smaller. 

ELEVATING  MECHANISM. 

The  elevating  gear  is  placed  on  the  left  of  the  chassis  and  has  its 
bearings  on  a  bracket  attached  to  it.  It  consists  of  handwheel,  the 
axis  of  which  has  at  its  other  extremity  a  bevel  wheel  which  engages 
with  a  corresponding  one  on  a  shaft  parallel  to  the  chassis.  This  shaft 
carries  a  worm  which  engages  in  a  worm  wheel  on  a  shafb  perpendicu- 
lar to  the  chassis.  This  shaft  carries  a  pinion  which  engages  in  a  rack 
on  the  left  side  beam  of  the  cradle.  Nearly  all  the  parts  described  are 
inclosed  in  the  casing  V  (PI.  IX).  The  handwheels  for  traversing  and 
elevating  are  placed  so  as  to  be  readily  actuated  by  the  gun  layer. 

SIOHTS. 

(Plate  XI.) 

The  breech  sight  consists  of  a  bar,  a  crosspiece,  sliding  collar,  and 
drift  corrector.  The  bar  A  is  octagonal  in  cross  section  and  one  of  its 
sides  constitutes  a  rack  in  which  engages  a  pinion  for  working  the  bar. 
The  rear  face  of  the  bar  is  a  scale  of  equal  parts  reading  to  millimeters. 
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The  crosspiece  carries  the  peephole,  and  is  graduated  to  correct  for 
drift,  speed  of  the  target,  and  the  wind.  It  is  composed  of  two  hollow 
cylinders  one  within  the  other,  and  having  the  upper  surfaces  of  both 
cot  away,  a  peephole,  and  screws  for  working  the  inner  cylinder  and 
the  peephole.  The  outer  cylinder  a  is  automatically  deflected  for  drift. 
On  it  are  drift  and  speed  scales.  The  inner  cylinder  b  is  deflected  by 
a  screw  operated  by  the  right  milled  head,  and  corrects  for  speeij 
according  to  the  scale  on  the  outer  cylinder.  The  inner  cylinder  has  a 
scale  to  correct  for  wind.  The  peephole  is  deflected  by  a  screw  with 
milled  head  and  corrects  for  wind  according  to  the  scale  on  the  inner 
cylinder.  The  deflecting  of  the  outer  cylinder  carries  with  it  the  inner 
cylinder  and  the  peephole,  and  that  of  the  inner  cylinder  the  peep- 
hole. Thus  the  separate  corrections  for  drift,  speed  of  target,  and  wind 
ore  applied  independently,  and  the  total  deflection  of  the  peephole  is 
the  additive  result  of  these  corrections. 

The  sliding  collar  G,  in  which  slides  the  bar  and  drift  corrector,  is 
provided  with  a  milled  head  and  pinion  for  working  the  bar,  two  clamp 
screws,  one  for  working  the  bar  and  the  other  for  the  drift  corrector, 
and  a  bracket  for  the  electric  lamp.  The  collar  is  secured  to  a  socket 
on  the  left  side  beam  of  the  cradle.  The  drift  corrector  is  a  vertical 
rod  having  a  pinion  at  its  upper  extremity  which  engages  in  a  rack  on 
the  outer  cylinder  of  the  crosspiece.  The  rod  is  provided  with  a  heli- 
cal groove,  in  which  works  a  stud.  As  the  rod  moves,  vertically,  it  is 
constrained  to  rotate  so  that  the  groove  and  stud  are  always  in  the 
same  vertical  plane.  This  rotation  of  the  rod  gives,  by  the  pinion  and 
rack,  the  correction  for  drift  to  the  outer  cylinder.  The  front  sight  E 
is  supported  on  the  left  trunnion,  and  consists  of  a  ring  having  four 
radial  pieces  projecting  inward  to  form  the  point.  A  bracket  is  pro- 
vided for  the  electric  lamp. 

For  use  at  night  electric  lamps  (PI.  XIII)  are  fitted  in  brackets  under 
the  sights.  These  lamps  are  exceedingly  small,  and  are  almost  com- 
pletely inclosed  by  a  metal  covering,  light  being  x>ermitted  to  shine  on 
the  sights  through  a  very  minute  opening.  A  portion  of  the  covering 
can  be  unscrewed  firom  each  lamp,  as  shown  in  the  photograph.  A 
combined  rheostat  and  switch,  B,  and  a  battery  complete  the  lamp 
circuit. 

AMMUNITION. 
(Plate  XII.) 

The  ammunition  iiirnished  with  gun  is  fixed.  The  case  is  a  solid 
drawn-brass  case,  having  a  conical  body  and  cylindrical  neck.  The 
liability  of  accident  is  reduced  to  a  minimum  by  having  a  primer  which 
is  screwed  into  its  hole  prior  to  firing.  This  screw  primer  can  be 
removed  at  any  time  and  its  place  taken  by  an  ordinary  screw  plug. 

The  weight  of  the  projectile  is  46.2  pounds,  and  the  i>owder  charge 
11  pounds  of  B.  N,  smokeless  x>owder.  The  total  weight  of  the  case 
complete  is  about  73  pounds.  The  plate  shows  the  relative  sizes  of  the 
loaded  case,  projectile,  and  powder  charge. 

The  programme  adopted  for  the  test  of  the  4 .72-inch  rapid-fire  guns  is 
as  follows: 

Each  gun  to  be  carefully  examined  by  the  Board.  The  number  of  parts  of  the 
breech  mechanism  in  each,  their  streng^,  simplicity,  and  certainty  of  action  to  be 
noted ;  also  the  ease,  safety,  and  certainty  of  the  breech  mechanism  as  a  whole. 
Note  especially  the  action  of  the  firing  pm  and  extractor  and  the  maxim nm  out- 
ward position  of  the  cartridge  when  it  can  be  pushed  home  by  the  breechblock. 
During  this  examination  20  rounds  to  be  fired  at  will  from  each  gun. 
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VBLOCITY. 

Five  rounds  to  be  fired  for  Telocity  iVom  each  gun  with  fnll  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1  mile  and  3,000  yards ;  the  same  condi- 
tions of  aiming  being  repeated  at  each  round  with  the  guns,  respectirely,  and  the 
9iean  deviations  determined. 

RAPIDITY. 

Determine  the  nomber  of  rounds  that  can  be  fired  in  3  minutes,  noting  carefdlly 
during  the  firing,  and  eepeoially  at  the  termination  of  the  test,  ttte  condition  of  the 
guns  as  regards^at  and  ease  and  certainty  of  action. 

Two  detachments  of  men  to  be  used,  the  first  to  be  relieved  in  1  minute  30  seconds. 

The  above  test  to  be  repeated  if  found  necessary  by  the  BoM^d. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and  1-mile  targets; 
also  10  aimed  shots  at  targets  in  same  line  and  at  ranges  of  500  yaFds  and  1,000  yards 
altomately:  also  10  aimra  shots  alternately  aib  targets  at  about  500  yards  range^ 
placed  about  75  £Bot  apart. 

TEST  OF  SHHAPNBL. 

Against  steel  plain, — Two  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arsenal 
sensitive-point  fuses,  and  fired  to  burst  while  passing  through  a  screen  placed  in 
fsont  of  a  l^inch  rolled^ steel  pUyse  located  about  150  feet  from  the  gun;  the  effect 
on  the  plate  of  the  fragments  to  be  noted.  The  charge  in  abovA  test  to  be  such  as  te 
give  a  muzzle  velocity  equal  to  the  remaining  velocity  at  1  mile  when  full  charges 
are  used. 

For  dispersion, — ^Three  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arsenal 
sensitive-point  fnses  and  fired  to  bnist  while  passing  through  a  screen  placed  aboul; 
100  feet  in  front  of  the  1,000-yard  target,  and  the  number  of  hits  and  their  character 
as  regards  penetration,  etc.,  to  be  observed. 

CANISTER. 

Two  canister  of  each  kind  to  be  fired  against  a  l<^inch  rolled-steel  plate,  to  be  located 
about  300  yards  ftom  the  gun,  and  effects  on  the  plate  to  be  noted  Also  two  can- 
ister of  each  kind  to  be  fired  against  a  screen  26  by  20  feet,  located  about  100  j'ards 
firom  the  gun ;  the  number  of  hits  at  each  round  to  be  noted. 

RAPIDITY  WITH  ACCURACY  AGAINST  A  MOVING  TARGET. 

A  boat  on  which  is  placed  a  suitable  target  to^  be  towed  across  the  line  of  fire  at 
the  rate  of  about  6  miles  an  hour.  While  within  ranges  of  from  500  to  2,000  yards, 
each  gun  to  be  fired  aimed  shots  as  rapidly  as  possible  for  3  minutes.  The  number 
of  hits  to  be  noted. 

DUST. 

The  mechanism  of  each  gun  to  be  exposed  to  a  blast  of  fine  dust  in  such  mauner  as 
to  insure  its  being  uniformly  and  equitUy  covered  with  the  dust,  after  which  20  rounds 
to  be  fired  from  each  gun  as  rapidly  as  possible. 

BUST. 

Five  rounds  to  be  fired  after  the  mechanism  of  each  gun  has  been  rusted  In  a  thor- 
ough and  uniform  manner. 

EXCESSIVE  CHARGES. 

Each  gun  to  be  fired  5  charges  with  gradually  increasing  pressures,  the  maxi- 
mum being  about  33^  per  cent  above  the  service  pressure. 

DEFECTIVE   CARTRIDGES. 

Each  gun  to  be  tested  with  defective  cartridges  in  the  same  manner  as  is  usnal  in 
thu  trial  of  small  arms. 
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ENDURANCE. 

The  gpins  which  BucceBsfiilly  pass  the  above  test  to  be  Ared  100  rounds  for  endur- 
ance, during  which  the  general  efficiency  of  the  gun  and  its  mount,  also  the  regular- 
ity of  action  of  the  fuses,  will  be  carefully  observed. 

If  at  any  time  during  the  test  a  ffun  shows  a  marked  inferiority  as  compared  with 
the  others,  the  test  of  this  gun  will  be  suspended. 

The  test  in  accordance  with  the  above  programme  was  commenced 
November  21, 1894. 

The  action  of  the  mechanism  in  manipnlation  and  deliberate  firing 
was  satisfactory.  The  number  of  parts  of  the  mechanism  is  39,  includ- 
ing 4  springs.  This  number,  though  not  excessive,  is  considered  greater 
than  is  consistent  with  the  simplicity  and  certainty  of  action  required  in 
a  rapid-fire  gun.  The  extractor  has  little  surplus  power  over  that 
required  under  normal  conditions,  and  a  separate  tool  is  provided  for 
the  extraction  of  cases  which  have  stuck  in  the  chamber.  This  feature 
results  in  a  tendency  to  overstrain,  and  therefore  to  bend  and  distort, 
the  extractor  before  it  is  discovered  that  use  must  be  made  of  this  tool. 
The  action  of  the  extractor  under  normal  conditions  is  simply  to  loosen 
the  case,  after  which  the  latter  is  withdrawn  by  hand.  At  the  termi- 
nation of  the  operation  of  closing  the  block,  the  right  arm  of  the  oper- 
ator, as  well  as  a  considerable  portion  of  his  body,  is  in  rear  of  the 
breech  of  the  gun.  This  is  considered  by  the  Board  a  very  objection- 
able feature  in  a  rapid-fire  gun,  as  it  might  easily  happen  in  the  excite- 
ment of  rapid  firing  that  the  piece  would  be  discharged  after  the  block  is 
closed,  but  before  the  operator  has  time  to  get  out  of  the  way.  In  this 
event  the  latter  would  be  seriously  injured  by  the  blow  due  to  the  recoil 
of  the  piece.  The  safety  of  the  mechanism  from  premature  explosion 
is  secured  by  means  of  a  safety  pin  which  works  in  a  cylindrical  open- 
ing in  the  bronze  support  and  into  the  breech  screw.  Only  when  the 
recess  in  the  screw  is  exactly  opposite  the  ox)euing  in  the  bronze  support, 
i.  e.,  when  the  block  is  closed  and  locked,  can  the  safety  pin  actuate 
the  hammer  and  fire  the  gun.  The  three  motions  of  rotating,  with- 
drawing, and  swinging  the  block  are  accomplished  by  a  single  motion 
of  the  lever.  This  arrangement  adds  considerably  to  the  complexity 
and  number  of  parts  to  the  system;  the  single  motion  is  necessarily 
through  an  arc  having  a  large  radius;  very  little  is  therefore  gained  in 
either  eflftciency  or  rapidity  over  a  swinging  block  system  in  which  the 
opening  of  the  block  is  effected  by  two  or  three  relatively  much  shorter 
motions. 

VELOCITY. 

The  greatest  velocity  obtained  in  January,  1895,  was  2,131  feet  per 
second,  pressure  34,200  pounds  per  square  inch,  the  charge  beiag  10 
pounds  8  ounces  of  the  B.  N.  smokeless  powder.  By  July  of  the  same 
year  the  ballistic  qualities  of  this  powder  had  materially  changed,  a 
charge  of  10  pounds  7  ounces  giving  as  high  a  pressure  as  42,778  pounds, 
the  velocity  being  2,260  feet  per  second.  Both  pressure  and  velocity  for 
the  same  charge  varied  to  such  an  extent  that  the  powder  was  not  con- 
sidered suitable  for  use  in  the  accuracy  tests.  Experiments  were  there- 
fore made  with  cordite,  which  was  found  to  be  much  better  for  the  gun 
than  the  B.  N.  The  charge  adopted  was  8  pounds  4  ounces,  the  mean 
velocity  with  three  rounds  being  2,470  feet  per  second,  pressure  about 
34,000  pounds. 

RAPIDITY. 

For  safety  in  this  test  the  charge  was  reduced  to  7  pounds  of  B.  ^N*. 
IM)wder;  with  this  charge  the  pressure  would  probably  not  exceed 
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abont  16,000  pounds.  A  temporary  platform  was  erected  in  rear  of 
the  gun  platform  and  on  a  level  with  it.  On  this  platform  was  placed 
the  Sxed  ammunition.  The  gun  detachment  consisted  of  two  officers 
and  five  enlisted  men.  One  officer  operated  the  breechblock  and  the 
other  pointed  the  gun  and  fired.  Fo.  1  of  the  enlisted  men,  standing 
on  the  right  of  the  breecb,  received  the  cartridges  from  No.  2,  inserted 
them  in  the  chamber,  removed  the  fired  cases  from  the  chamber  and 
passed  them  to  No.3.  No.  2,  standing  on  the  temporary  platform,  passed 
the  cartridges  to  No.  1.  No.  3,  standing  on  the  ground,  received  the 
empty  cases  from  No.  1  and  passed  them  to  No.  4,  who  laid  them  care- 
fully on  the  ground.  No.  5,  standing  on  the  ground  near  the  temporary 
platform,  rolled  the  cartridges  to  within  easy  reach  of  No.  2.  At  the 
end  of  the  first  minute  4  rounds  had  been  fired,  at  the  end  of  the 
second  minute  9  rounds,* and  at  the  third  minute  18  rounds;  two  miss- 
fires,  at  the  second  and  seventh  rounds,  respectively,  were  counted 
as  fired  rounds.  The  missfires  affected  the  rapidity  to  the  extent  of 
one  or  x>ossibly  two  rounds.  They  appeared  to  be  due  to  insensitive 
primers  rather  than  to  a  lack  of  strength  in  the  firing  mechanism. 

ACCURACY. 

With  the  charge  of  cordite  determined  as  above,  targets  were  taken 
at  1  mile  and  3,000  yards.  At  1  mile  the  mean  vertical  deviation  from 
the  center  of  impact  was  2.34  feet;  mean  horizontal  deviation,  1.77  feet; 
mean  deviation,  2.94  feet.  At  3,000  yards  the  mean  vertical  deviation 
was  3.8  feet;  mean  horizontal  deviation,  3.82  feet,  and  mean  deviation, 
5.42  feet. 

The  targets  are  shown  on  Pis.  XIV  and  XV. 

RAPIDITY  WITH  ACCURACY  AT  1,000  AND  500  YARDS. 

For  safety  the  charge  of  cordite  was  reduced  to  5  pounds  8  ounces, 
for  which  charge  the  velocity  was  determined  to  be  1,845  feet  per  second ; 
pressure,  19,000  pounds.  To  compensate  for  this  reduced  velocity  from 
that  due  to  a  full  charge  the  ranges  were  reduced  from  1  mile  and  1,000 
yards  to  1,000  yards  and  500  yards,  respectively.  The  number  and 
duties  of  the  gun  detachment  were  the  same  as  in  the  rapidity  test  pre- 
viously described,  except  that  a  noncommissioned  officer  operated  the 
breech  mechanism.  For  the  1,000-yard  target  two  preliminary  rounds 
were  fired,  the  second  of  which  was  a  missfire.  The  results  were  as 
follows:  Mean  vertical  deviation  from  center  of  impact,  1.55  feet;  mean 
horizontal  deviation,  1.34  feet;  mean  deviation,  2.05  feet.  Time  for  the 
ten  rounds,  1  minute  59^  seconds.  At  500  yards  two  preliminary  rounds 
were  fired.  For  this  target  the  mean  vertical  deviation  was  0.86  foot; 
mean  horizontal  deviation,  0.83  foot;  mean  deviation,  1.20  feet.  Time 
for  the  ten  rounds,  1  minute  and  55  seconds,  excluding  a  delay  of  7 
minutes  and  20  seconds  at  the  seventh  round,  caused  by  a  missfire. 

RAPIDITY  WITH  ACCURACY  ALTERNATING  AT  TWO  500- YARD  TARGETS, 

75  FEET  APART. 

The  gun  detachment  was  the  same  in  number  and  duties  as  in  pre- 
vious rapidity  tests.  The  gun  was  aimed  and  firing  conducted  by 
Lieut.  George  Montgomery,  Ordnance  Department,  the  officer  who  liail 
conducted  all  the  rapidity  and  accuracy  tests  made  with  this  gun. 
Prior  to  this  firing,  and  on  account  of  the  missfires  which  had  occurred, 
the  firing  pin,  which  had  become  somewhat  burred  on  its  edges  and 
fitted  rather  loosely  in  its  seat,  was  replaced  by  a  new  pin.    At  the  second 
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ronnd,  and  while  the  man  operating  the  mechanism  was  in  the  act  of  clos- 
ing the  block,  a  premature  explosion  occurred,  resulting  in  the  instant 
killing  of  two  and  wounding  of  the  remaining  four  of  the  enh'sted  men 
belonging  to  the  detachment  working  the  gun.  Full  details  of  this 
accident  are  in  the  possession  of  the  Department,  furnished  by  the 
Board,  and  also  by  Lieut-Gol.  F.  H.  Parker,  Ordnance  Department, 
who  was  specially  detailed  to  investigate  it.  Gareiul  examination 
showed  that  the  prematureexplosion  was  undoubtedly  caused  by  a  faulty 
seating  of  the  coned  portion  of  the  firing  pin  in  the  recess  prepared  for 
it  in  the  breechblock,  and  although  this  firing  pin  was  somewhat 
shorter  than  the  pin  used  in  previous  firings,  this  faulty  adjustment  of 
the  two  coned  surfaces  caused  the  pin  to  protrude  to  a  dangerous 
extent  beyond  the  face  of  the  breechblock,  so  that  when  the  latter 
was  quickly  closed,  as  in  a  rapidity  test,  the  protruded  pin  was  enabled 
to  strike  the  primer  a  blow  sufficient  to  explode  the  cartridge  before 
the  block  was  closed.  The  difference  in  the  amount  of  protrusion  of 
the  two  pins  was  slight,  but  was  sufficient  to  determine  the  difference 
between  absolute  safety  and  extreme  danger. 

The  breech  mechanism  having  been  completely  destroyed  by  this 
accident,  the  test  of  the  gun  and  mount  was  closed. 

The  action  of  the  mount  throughout  the  test  was  satisfactory. 

Frank  H.  Phipps, 
MajoTj  Ordnance  Department^  U,  8.  A.,  President 

Frank  Heath, 
Captainj  Ordnance  Department^  V.  S.  A. 

J.  0.  Ayrbs, 
Captain^  Ordnance  Department,  U.  8.  A. 

William  Grozier, 
Captain^  Ordna/nce  Departmenty  U.  8.  A. 

The  Ohief  op  Ordnance,  United  States  Army, 

Wa^hingtany  D,  C. 
(4066— Enc  16) 
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Record  of  firing  with  d.JS-inch  Can4t  rapid-fire  gun,  at  Sandy 
[Ohieai  of  firing,  pr^iminary  rouuda  to  test  action  of 


I>ato. 


No. 

of 

fire. 


1894. 
Not.  22 


Nov.  22       2 


Nov.  22 


Nov.  22  I    4 


]805. 
Jan.    22 


J:iii.    22 
Jan.    22 


Jan.  22 
Jan.  22 
Jan.  22 
Jan.  22 
Juno  19 

Juno  19 


8 

9 

10 

11 

12 


13 


June  19     14 


July  17 

July  17 

July  17 

July  17 

July  17 

July  18 
July  18 
July  18 
July  18 
July  18 
July  18 
July  18 


15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 


Powder. 


Kind. 


Weight. 


Lbs.  Oz9. 


10 

I 
10 


?*5 

V 

O     \ 

■0 

a 


10 
10 
10 


10 


10 


10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 


8 

7   igniter. 

8 

7   igniter. 


Projectile. 


Kind. 


Weight. 


No.  of 
case. 


s 


r- 1 


Canis 
ter,  lot 
632. 


10      8 


7  igniter. 

7  igniter. 

7  igniter. 

7  igniter. 


10      8 


7    igniter. 


7    igniter. 


7    igniter. 


4 

7 

0 
7 

0 
7 

4 

7 

4 

7 

4 
7 

4 

7 
4 
7 
6 
7 
6 
7 
6 
7 
6 
7 
7 
7 


igniter. 

igniter, 
igniter, 
igniter, 
igniter, 
igniter. 

igniter, 
igniter, 
igniter, 
igniter, 
igniter, 
igniter, 
igniter.  I, 


@ 


^   I 


Vounda. 
46 


46 

46 
46 


46 
46 
46 
46 
46 
46 
46 
46 


46 


46 

40 
46 
46 
46 
46 

46 
46 
46 
46 
46 
46 
46 


Kiev*- 

tiOD. 


Instru- 
mental 
velocity, 
275  feet 

from 
mnzsle. 


Ftet, 


f 


{ 
{ 


2,128\ 
2,130/ 

2,042\ 
2,044/ 

2, 0841 
2,088/ 

2,066\ 
2,008/ 

2,088\ 
2,002/ 

2, 078\ 
2,078/ 

2,128\ 
2, 134/ 


Pressare 

per  aquare 

inchorboreJ 


Recoil. 


5.   7,922 


Incktt. 

8 

3 


8 
8 
8 
8 
8 
8 


5,   33,080 

6,  less  than 
32,000 

5,  20,809 
10,  32, 80  J 

28,527 

20,  less  than 
28,000 

5,  84,200 


10, 

27,882 

8i 

25. 

31,491 

8i 

10. 

35,717 

8i 

25, 

41,289 

8i 

10, 

33,244 

8i 

26, 

35,767 

8i 

25, 

33,927 

8i 

25. 

37,320 

8| 

25, 

34,569 

8i 

25, 

37,340 

Q 

25, 

34,200 

81 

25, 

84,446 

8» 

8| 

84 

8* 
8* 
8i 
84 
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Book  Proving  Ground,  from  November  82y  1894,  to  August  9, 1895, 
bre<H;h  meohanism  and  dotormtne  charge  and  velocities.] 


I 

!     Wind, 
Coanter     strenj^th 
recoil.  '  and  direc- 
tion. 


IneheM. 


•»    ■       * 


|3 


SftTft; 

^  <lSeo 


I  4)    . 

f  2* 


Special  remarks  about  each  fire, 
•Qch  as  effect  on  piece,  action 
of  breech  mecbanlam,  consump- 
tion of  powder,  soond  of  projec- 
tile in  dight,  scattering  of  frag- 
ments, etc. 


Uncompressed  coppers  of  1890 


24,000  coppers  of  1880 


38,000  coppers  of  1800 


28,00(1   coppers   of  ISOO,  used  in 
rounds  7  to  11,  inclusive. 


24,000  coppers  of  1890. 
24,000  coppers  of  1890. 
28,000  coppers  of  1890. 
28,000  coppers  of  1880. 
32,000  coppers  of  1880. 

32,000  coppers  of  1800  . 
32,000  coppers  of  1890  . 
32,000  coppers  of  1890  . 
32,000  coppers  of  1890 . 
82,000  coppers  of  1890  . 
82,000  coppers  of  1890  . 
32,000  coppers  of  1890 . 


Oeneral  remarks. 


8^  gallons  of  glycerin  in  cylinder. 

1  gallon  of  glycerin  In  receiver. 

The  igniter  used  in  all  charges  of  B.  N. 

powder  was  a  black  powder  composed  of 

cnhicAl  grains,  the  siao  of  each  cube  being 

about  ^  Inch  in  length. 
Firing  conducted  by  Lieut.  F.  P.  Peck, 

Ordnance  Department,  in  the  pretence  of 

the  Ordnance  Board.    Present:  Haj.  F. 

H.  Phipps,  Ordnance  Department;  Capt. 

F.  Heatu,  Ordnance  Department;  Capt. 

W.  Crozler,  Ordnance  Department. 


The  mnssle  Jumps  up  afl^er  each  discharge. 
Firing  conducted  by  Lieut.  F.  P.  Peck. 

Orunance  Department,  in  the  presenoe  of 

the  Ordnance  Board.    Present:  Capt.  F. 

Heath,  Ordnance  Department;  Capt.  W. 

Crosier,  Ordnance  Deiwrtment. 


Firing  conducted  by  Lieutenant  Peiroe, 
Ordnance  Department.  Present:  Maj.F. 
H.  Phipps,  Ordnance  Department:  Capt. 
F.  Heath,  Ordnance  Department;  Capt. 
W.  Crosier,  Ordnance  Deportment. 


1  quart  of  pure  glvcerin  added. 

Firing  conducted  ov  Lieutenant  Montgom> 
ery,  Ordnance  I)epartment.  Present: 
Capt.  F.  Heath,  Ordnance  Department. 


Firing  conducted  by  Lieutenant  Montgom- 
ery, Ordnance  Department.  Present: 
MVJ<  F.  H.  Phipps,  Ordnance  Depart- 
ment; Ca))t.  F.  Heath,  Ordnance  DeiMrt- 
ment;  Capt.  W.  Crocier,  Ordnance  De 
partment. 


APPENDIX   23. 
Beoard  of  firing  inieh  4.72-i'Mh  CaiUt  rapid-fir»  gii*,  at  Sa*dy  Hook 
(Ottject  of  firing,  pnllmlnkry  tonodg  W  tMt  wUau  of 


Fre*anre 
DchMborc 


T  IgnlLT 

T  IguJtci 

8 

7  Igjtt™ 

7  Igniter. 

7  Ignller. 

7  Ignltei 

1  ifnlU-i 
U  ignllei 


r   Igniter. 


S,  1901 
2.2071 

sizoo) 


■-{      2,W 


■  -  i     1,  sm} 


■■{   Uli)  ^-  '*■» 
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Proving  Ground,  from  November  ^,  1894,  to  August  9,  i^d^— Contiuned. 
lireeoh  meohaniam  and  determine  charge  and  velocitien.] 


Ooanter. 
recoil. 


Wind, 
atreni^th 
and  direc- 
tion. 


Inches. 


3  mo" 

*s| 

«-2l. 

\^H^\ 

-^•^-a 

|9S^ 

^ 

5J 


g5 

S  o 

III 

III 


sz 


a  «  9^ 


.2 


slit 


ah**! 


9>^  ■ 

■  •13      . 

^^-fr 

Sis 

«ps  a 

>      StB   •-     " 

Sa%  ^ 

from 
:  baro 
eter,  8 

•ddl 

a  o  S 

r*M  a 

^ 

Special  remarks  abont  each  flro, 
such  aa  effect  on  piece,  action 
of  breech  mechanism,  consnmp- 
tion  of  powder,  sound  of  projec- 
tile in  mght,  scattering  of  frag- 
ments, etc. 


32,000  coppers  of  1890 

32,000  coppers  of  1800 

32,000  coppers  of  1880 

32,000  coppers  of  1890 

32,000  coppers  of  1880 

32,000  coppers  of  1890 

32,000  coppers  of  1890 

Obturation  good 

Obturation  good 

Shell  entered  case  rather  easily. 

Obturation  good. 
Obturation  good 

Obturation  good 

Shell  entered  case  rather  easily. 

Case  dented  on  the  outside. 
Two  wads  over  powder 

Case  used  once  before.    Shell  en- 
tered tightly. 
Primer  failed  to  explode 

32,000  coppers  of  1890 

« 
14,000  coppers  of  1892 


e 

00 


ss 
aa9 

Jo    • 
ai? 

r*  Smoo 


a 
& 


^ 


Case  split  near  Aront  end. 

coppers  of  1890. 
32,000  coppers  of  1890 


82,000 


Missed  fire  once.    14,000  coppers 

of  1802. 
14,000  coppers  of  1892 


18,000  coppers  of  1892 


Small  split  near  front  end  of  case. 
18,000  coppers  of  1892. 


General  remarks. 


Firing  conducted  by  Lieutenant  Montgom- 
ery, Ordnance  Department.  Present: 
Mi\j.  F.  H.  PhippH,  Ordnance  Depart- 
ment; Capt  F.  Heath,  Ordnance  Depart- 
ment; Capt.  W.  Crozier,  Ordnance  De- 
partment. 

Round  83 :  The  trigger  arm  did  not  take 
proper  position  alter  firing;  had  to  be 
pressed  back  by  hand. 


Present:  M^.  F.  H.  Phipps,  Ordnance  De- 
partment; Capt.  F.  Heath,  Ordnance  De- 
partment; Capt.  W.  Crosier,  Ordnance 
Department. 

In  charges  of  cordite  over  5  pounds  8  ounces 
the  cordite  was  inserted  in  the  case  in  2 
bunches. 

In  pound  8  ounce  charges  an  igniter  of 
I  ounce  was  placed  at  tne  bottom  of  the 
case  and  another  of  4  ounce  occupied  the 
center  of  the  bunch.  In  charges  over 
5  pounds  8  ounces  each  bunch  hiM  a  oen- 
trid  igniter,  making  the  total  weight  of 
the  ifpiter  1^  ounces. 


Firing  conducted  by  Lieut.  W.  S.  Pelrce, 
Ordnance  Department,  in  the  presence  of 
the  Ordnance  Board.  Present:  Capt.  F. 
Heath,  Ordnance  Department;  Capt.  W. 
Crosier,  Ordnance  Department. 
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APPENDIX   23. 


Rtoord  of  firing  with  d.V^-inch  Can6t  rapid-fire  gun,  at  Sandy  Hook 

[Ol^eot  of  firing  to 


1\'»tu 

No. 

Powder. 

Projeotile. 

No.  of 
caae. 

Eleva- 
tion. 

Instm* 

mental 

velocity, 

275  feet 

from 
muzzel. 

Feet. 

Preesnre 

persoaare 

inohoibore. 

ReooiL 

fire. 

Kind. 

Weight. 

Kind. 

Weight. 

18.15. 
Aug.    5 

a 

1 

(    ^    1 

PQ 

1 

.d 

Lb9.  Ou. 

'    7    0 

7  igniter. 

• 

o 

4                      V 

Pounds, 
46 

o 

Pounds. 

Jnehss. 

[Ol\|ect  of  firing,  to  deter- 


Ang.    9 


Aug.    0     69 


Aug.    0 
Aug.    0 


68 


70 

71 


B 

a  o 

1 


8    4 


8 
8 
8 


!(  Igniter. 


I|  igniter. 

4 

]|  igniter. 

4 

1|  igniter. 


3 

•♦a 
>     5 


46 

46 
46 
46 


Lost. 

2,477\ 
2.464/ 
2,468\ 
2,460/ 
2,474\ 
2,474/ 


25,       ) 

less  than  ^ 

32,OuO) 

H 

25,   31,824 

H 

25,  34,056 

^ 

25.  34,267 

8i 
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Proving  Ground,  from  November  tt,  1894,  to  August  P,  189S — Continued. 


ttmi  gun  for  rspidity.] 


Coantor 
recoil. 


^vvGM4V» 


Wind, 
strength 
and  direc- 
tion. 


1  ao" 

t ' 

|| 

•H  B 

rH  0 

ll 

*f«* 

ja 

"1    ■ 

!§• 

»*  §•* 

si^ 

K^ 

•eSg 

ao  d 

r.aja 

Special  remarks  abont  each  ilro, 
such  aa  effect  on  piece,  action 
of  breeoh  mechaninn.  oonsump- 
tion  of  powder,  aonna  of  prqjeo- 
tile  in  flight,  scattering  of  frag- 
ments, etc 


General  remarks. 


Fired  to  locate  the  point  of  strik- 
ing. All  oases  which  were  need 
before  entered  with  difficulty. 

Nnmber  of  roands  fired  in  1 
minate,  4. 

Namber  of 
minates,  9. 

Number  of  roands  firsd  in  S 
minutes,  counting  missflres,  18. 

There  were  two  missflres,  vis,  the 
second  and  acTenth  roands. 


To  oondnct  the  rapiditj  test,  a  temporary 
platform  was  erectea  in  rear  of  the  gun 
platform,  and  on  a  level  with  it.    On  this 

Slatform  was  placed  the  fixed  smmnni- 
K>n.  The  giin  detachment  consisted  of 
two  officers  and  five  men.  One  officer 
operated  the  breecbblock  and  the  other 
pointed  the  gun.  Na  1,  standing  on  the 
right  of  the  breech,  receired  the  loailed 
cases  tnm  No.  2.  inserted  them  in  the 
chamber,  removed  the  fired  cases  from 
rounds  fired    in   2  i  >    the  chamber,  and  passed  them  to  No.  3. 

No.  2,  standing  on  the  temporary  plat- 
form, passed  the  loaded  cases  to  Ko.  1. 
No.  3,  standing  on  the  froond,  received 
the  empty  cases  fromNo. land  paused 
them  to  No.  4,  who  laid  them  carefully  on 
the  ground.  No.  6,  standingon  the  groood 
alongside  the  temporary  plalform,  rolled 
the  loaded  casM  to  within  easy  reach  of 
No.2, 
Present :  MiO-  ^*  H.  Phipps,  Ordnance  De- 
partment. 


mine  the  charge  of  cordite.] 


•-11 


^< 


o*»a 


82,000  coppers  of  1880 

28,000  ooppen  of  18B0 
28,000  coppers  of  1890 
28,000  coppers  of  1890 


Firing  conducted  by  Lieut  W.  S.  Pelroe, 
'     Oruiance  Department. 


APPENDIX  23. 


Rtoord  of  firing  wilh  i.7t-i»i\  Canil  rapid-fire  gu*  at  Saiidg 

[Ob|ectot  firing,  to 


Dmle. 

Ho. 

Poirdw. 

PniJectUe. 

EIbtk- 

tlOIl, 

Pnunre 
bon. 

«f-i,lR»coil, 
^^1 

Wind. 

^ 

Kln.1.   1       Weigh*. 

Elud. 

W«i,ht. 

"-■     1 

Lbt.  Oz. 

0         . 

J«e*« 

xug.ai 

81 

I 

I 

5 

a 

"S 

§ 

^ 

3 

7. 

s 

g      . 

1 

t  « 

B 

iZ 

i 

IS 

H 

i 

r« 

1 

a4 

TV 

i 

M 

8 

1 

J 

? 

^ 

s«p(!  SI 


[Ot^ectof  Bring.  totMtgmi 


Sept!  20 


IS  1 
4S  3 
tS     2 
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ffool  Prwing  Ground,  from  August  iS6  to  September  fSS,  1896. 
test  accuracy  at  1  ndle.] 


Special  remarb  about  each  Are,  snoh  as  effeot 
on  piece,  actloii  of  breech  meohanism,  con- 
•mnption  of  powder,  sound  of  projectile  in 
flightf  scattering  of  fragments,  etc. 


TABOET. 


From  center  of  target. 


Vertical. 


Horiaontal. 


I 


7 

8.5 

0.542 

5.5 

8.823 

2 


e.5 

0.M7 
4.417 


I 


2 


I 


2.26 


d 

& 


8.5 

0.888 

1 

7.833 

6.088 

1.917 

2.107 

1.5 

3 

1 


From  center  of  impact. 


YerticaL     Horizontal. 


I 


3.828 
0.829 


2.329 
0.662 


8.829 
i.'246 


I 


2.689 


1.171 
6.421 

2.604 


us 
p3 


2.060 
L883 


0.066 
0.716 
1.383 


1.888 


0.617 


4.960 
3.2 


0.117 


Center  of  impact :  Feet 

AboTe 8.171 

Left 2.883 

Mean  vertical  deviation  ftom  center  of 

impact 2.346 

Mean  borisontal  deviation  ftt>m  center  of 

impact 1.777 

Mean  deviation  from  center  of  impact. . .  2. 942 


General  remarks. 


Aimed  at  center  of  target. 

Koand  72 :  Some  diflBcnlty  to  remove  case. 

Boond  74:  Some  difflcnltv  to  remove  case. 

Round  75:  Primer  exploded  at  second  attempt 

Bound  77:  Two  attempts  to  fire  and  3  to  extract 
case. 

During  the  firing  difficult  was  exjierienced  in 
starting  the  maneuvering  lever  pri<nr  to  opening 
the  block.  The  lever  abo  failed  by  orainary 
working  of  it  to  completely  rotate  tiie  block  into 
its  looked  position.  Examination  of  the  breech- 
block showed— 

(1)  A  slight  burring  of  the  comers  of  the  threads 
and  a  grooving  by  the  latter  of  the  lowest  plane 
sector. 

(2)  A  bending  of  the  extractor  and  a  burring  of 
its  front  edge. 

(3)  A  lack  of  centering  of  the  block. 

Tne  breech  mechaniam  was  dismounted  after  this 

firing  and  no  other  defects  than  those  noted 

above  were  visible. 
The  extractor  was  straightened  and  the  burring 

on  the  threads  removed. 
The   breech    mechanism   upon  being    mounted 

worked  perfectly.    The  lack  of  centering  of  the 

block  was  not  remedied. 
The  difficulty  experienced  in  working  the  block 

was  mainly  due  to  the  bending  of  the  extractor. 
Firing  conducted  by  Lieutenant  HontgomeiTi 

Ordnance     Department     Present:    Capt    F. 

Heath,  Ordnance  Department. 


for  accuracy  at  8,000  yards.] 


Struck  200  yards  beyond 

Struck  250  yards  bevond 

Could  not  be  locatea 

Struck  short 

Struck  16  yards  In  front  and  on  line 

TABOET. 


From  center  of  target. 


Vertical. 


^0 

I 


11 


9.5 

2 

1 

6 

8.6 

6 

8 


I 
I 


5 
5 


Horiiontal. 


18 

13 
14.5 

8 

17.5 
17 

9.6 
14 
10 


d 

& 


From  center  of  impact. 


Vertical. 


I 


8 


6.5 


8 

0.5 
2 


I 


8 
8 


1 
8 


Horisontal. 


1.35 


L35 
2.85 


5.85 
5.35 

2.35 


I 


11.65 


3.66 


2.15 
l'.66 


Center  of  impact :  Feet. 

Above 3 

Bight 1L66 

Mean  vertical  deviation  from  center  of 

impact 8.8 

Mean  horisontal  deviation  from  center 

of  tanpact 8.82 

Mean  deviation  frum  center  of  impact . .  5. 419 


Aimed  it  a  fiag  planted  500  yarda  from  gun. 

Target  not  viuble  from  gun. 

The  oreech  mechanism  worked  with  the  greatest 
facility  throughout  the  firing. 

Firing  oonduoMd  by  Lieutenant  Monteomery, 
Onuiance  Department.  Present:  Mig.  F.  H. 
Phipps,  Ordnance  Department;  Capt  F.  Heath, 
Ordnance  Department;  Capt  W. t)rosier,  Ord- 
nance Department. 


APPENDIX  23. 
Record  of  firing  wirt  4.7SAiiek  C 


rapid-firt  gun  at  Sand)  Hook 
(OUject  of  firing,  to  teat  gnu  for 


No. 
flte. 

Powdor. 

Prul^jtlto. 

Etev.. 

S? 

s 

ReooU. 

wind. 

Kind.  [       WolBht 

Kind. 

Welglit. 

Tifl. 

Hod. 

it..  Oz. 

Poundt. 

=      , 

Jn^«                      1 

1 

s 

3 

i 

?i 

a 

i 

1 

H  Ignltor, 

1 

« 

9 

1 

1 

i 
1 

1 

[Ol|)Mt  oT  flring,  to 


Sept.!* 
Sept.S4 

Sept.  34 
eeiit-M 


1  Ignilet. 


I. 

If 
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Pnmng  Grmmd,  from  August  S6  to  Stptember  28,  i^95--Contina6d. 
rapidity  with  aooimcy  at  1,000  yards.] 


Special  remarfta  abooft  each  flre,  snob  as  effect 
on  piece,  actioii  of  breech  mechaniam,  oon< 
8ampti<m  of  powder,  aonnd  of  projeotile  in 
flight,  scattering  of  nagmenta,  etc. 


TABGBT. 


No.  of 
round. 


101 
102 

loe 

10« 
105 
100 
107 
108 
100 
110 


From  center  of 
target. 


From  center  of  impact. 


Vertical. 


Hori. 
xontal. 


Vertical. 


Horizon- 
tal. 


1 

1 

1 

• 

Right. 
Left. 

'i'» 

2.45 

■  0.0 

1 

0.1 

4  1 

2.45 

4.1 

*i" 

1.45 

0.1 

0 

6.5S 

0.1 

0 

1.55 

0.1 

2!-.. 

1.55 

2.1 

5 

0 

1.55 

0.1 

2.  S 

2 

4 

0.05 
0.45 

1.0 

8 

8.9 

General  remarks. 


Center  of  impact :  Feet. 

Aborre ••• 8.45 

Left 0.1 

Mean  Tertical  deTiation  from  center  of 

impact 1.55 

Mean  horiaontal  de-viation  from  center  of 

impact 1.84 

Mean  deTiatlon  fmm  center  of  impact. . .  2. 040 
Tfane.  1  minute  59|  seconds. 


Two  triala  were  made  before  the  test  was  com- 
pleted. 

During  the  first  trial  the  first  ronnd  waa  fired 
without  any  difficnlty.  After  repeated  attempta 
the  second  round  proved  a  miss  fire.  Owing  to 
the  delay  experienced  in  removing  this  ronnd 
from  the  chamber  the  second  trial  had  to  made. 

The  gun  detachment  waa  the  same  as  that  used 
in  tlie  "rapidity  teat,"  except  that  a  noncom- 
missioned oflBcer  performed  the  duties  of  the 
officer  who  operated  the  breech  mechanism. 
The  position  and  dnUea  of  the  remaining  can- 
noneers were  identicaL 

Firlnc  conducted  by  Lieutenant  Montgomery, 
Or£anoe  Department.  Present:  MaJ.  F.  H. 
Phippa,  Ordnance  Department;  Cant.  F. Heath, 
Ordnance  Department;  Capi.  W.  Crosier,  Ord- 
nance Department. 


son  of  the  fixed  ammunition  deteriorated  the  powder.] 


This  firing  waaundertakenwithflxedammunition, 
which  had  been  exposed  to  the  sun  for  a  part  of 
an  afternoon,  causing  it  to  be  suspected  of  deteri- 
orating in  consequence.  The  exposure  was  on 
the  afternoon  of  September  21,  when  the  ther- 
mometcor  resistered  Vt°  F.  The  1  ime  of  expoaure 
was  about  2  hours. 

The  powder  was  inspected  and  no  evidence  of  exu- 
dAtion  of  nitroglycerin  waa  apparent.  When 
compared  with  powder  not  exposed  it  showed  no 
dissimilarity. 

Four  rounds  of  the  ammunition  were  then  fired 
with  the  results  herein  tabulated. 

Firing  conducted  bv  Lieut.  G.  Montgomery,  Ord- 
nance Department.  Present:  CaptW.  Crosier, 
Ordnance  Department. 
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Proving  Grawnd,  from  Auguit  S6  to  Sepiombor  fS8,  i^d5— Continned. 
racy  with  rapidity  at  600  yarda.] 


Special  remarks  abont  each  flre,  such  as  eifect 
on  pieoe,  action  of  breech  mechanism,  con* 
Bumptlon  of  powder,  sound  of  prqjeotile  in 
flight,  soatteiing  of  fragments,  etc. 


TAS6BT. 


From  center  of  tar< 
get. 


No.  of 
ronnd. 


117 
118 
110 
120 
121 
122 
123 
124 
126 
120 


Verticals 


Horiaon- 

tal. 


I 


0.5 


I 


0.5 

0.5 

1 

1.6 

1.5 

2 

2.5 

2.6 

8 


1. 
0. 


0. 
0. 
0. 
2 
2 


6 
008 

000 


2 
0.6 


From  center  of  im- 
pact. 


Yertieal. 


I 


1.96 
0.05 
0.05 
0.45 


I 


0.06 
0.06 
0.56 
1.06 
1.06 
1.66 


Horiaon* 
tal. 


t 


0.067 


0.188 
0.1811 
1.407 
1.407 


General  remarks. 


0.033 
2.538 
0.683 
1.083 
0.083 


Canter  of  impaot:  Feet 

Below 1.46 

Right 0.G83 

Mean  yertieal  deyiation  fimn  center  of 

impact 0.06 

Mean  horiaontal  deviation  firom  center  of 

impaot 0.883 

Mean  deyiation  from  center  of  impaot . .    1. 107 

Time,  1  minnte  66  seconds. 

After  the  filth  ronnd  the  primer  fiailed,  caus- 
ing a  delay  of  7  minntea  20  aeoonds  to  remove 
the  projectile. 


. 


Ronnds  115  and  116,  sighting  ahota. 

The  gnn  detachment  oonaisted  of  1  offioer,  1  non* 
commissioned  officer,  and  5  men. 

Their  positions  and  duties  are  the  same  as  de- 
scribed under  the  *  *  Rapidity  with  aocuraoy  teat' ' 
at  1,000  yards. 

Firing  conducted  by  Lieutenant  Montgomery, 
Ordnance  Department.  Present :  Cant.  fTHeatn, 
Ordnance  Department;  Capt.  W.  Crosier,  Ord- 
nance DeiMurtinent. 


targets,  76  feet  apart,  alternating  shot  by  shot  on  targeta.] 


OBNKSAL  BXMARK8. 

The  gan  detachment  consisted  of  1  officer,  1  noncommissioned  offioer,  and  6  men.    Their  poaitioiia 

and  duties  are  the  same  as  described  under  the  **  Rapidity  with  accuracy  teat  at  1,000  yarus." 
Prior  to  this  firing,  and  due  to  missflres  on  previous  occasions,  it  was  decided  to  replace  the  firing 

pin  by  a  new  one.    Comparison  by  the  eye  of  the  new  pin  with  the  old  one  showed  no  evidence 

that  the  old  one  had  been  blunted,  and  it  was  decided  to  replace  the  old  one.    Subsequently  it  was 

found  that  the  old  one  waa  burred  on  the  edges  and  fitted  tightly  in  its  bearings,  ana  it  waa 

replaced  by  the  new  one,  which  fitted  loosely. 
While  inserting  the  second  loaded  case  a  premature  expiliMlon  took  place,  kUline  Corporal  Doylo 

and  Private  Conway,  who  were  stationed,  respeotively,  bn  the  left  and  right  of  the  breeoh,  and 

wounding  Privates  McDonald,  Coyne,  and  Ryan,  who  were  stationed  in  rear  of  the  gun. 
The  breech  mechanism  was  completely  demolished,  the  breechblock  blown  to  the  rear  about  200 

feet,  striking  some  oast-iron  pieces,  and  subsequently  passing  through  the  machine  ahop  into  the 

carpenter  shop,  where  it  was  found. 
The  case  was  broken  off  at  the  rim.     The  head  of  it  was  blown  through  the  carpenter  shop  and 

found  directly  in  rear  of  it. 
The  cause  of  the  accident  was  an  ill-fitting  firing  pin.    The  cone  on  the  pin  did  not  seat  properly  in 

its  bearing  in  the  breechblock,  causing  the  pin  to  protrude  and  fire  the  primer  while  the  loaded  case 

was  being  pushed  into  the  chamber. 
Firing  conducted  by  Lieut.  O.  Montgomery,  Ordnance  Department^  in  the  presence  of  the  Ordnance 

Board.   Present :  'Capt.  F.  Heath,  Ordnance  Department ;  Capt.  W.  Crosier,  Ordnance  Department. 
For  the  Board:  Frank  jS.  Phipps,  Mi^or,  (»rdnance  Department,  U.  S.  A.,  preaident. 
George  Montgomery,  Lieutenant,  Ordnance  Department,  U.  S.  A.,  asaistant  proof  officer. 
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TRIAL  OF  DBIGGS-SCHROEDER  4-INCH  RAPID-FIRE  QUN. 

The  Obdnancb  Board,  U.  S.  A., 

New  York  Arsenal, 
OoYEBNORs  Island,  ^STew  York  Harbor, 

New  York  City^  November  llj  1895. 

Sir  :  The  Board  respectfully  submits  the  following  report  of  the  test 
of  a  Driugs-Schroeder  4-inch  rapid-fire  ffun,  made  in  compliance  with 
instructions  contained  in  first  indorsement  on  Ordnance  Office  file  Jfo, 
9105,  inclosure  3,  dated  August  26, 1895 : 

DESCRIPTION. 

This  gun  is  similar  in  all  resi>ects  to  the  6-pounder  described  in 
Appendix  33  to  the  Report  of  the  Chief  of  Ordnance  for  1894.  For  a 
description  of  the  4-inch  gun  reference  is  therefore  made  to  the  report 
above  referred  to  (pp.  303  to  307).  The  parts,  while  the  same  in  number 
as  the  6-pounder,  are  of  course  made  larger  and  stronger  to  conform 
to  this  increased  caliber.  The  weights  and  dimensions  of  the  principal 
parts  of  the  gun  and  its  ammunition  are  summarized  in  the  following 
tables: 

Caliber inches..  4 

Total  length do....  164 

Length  of  bore do,...  157.6 

Length  of  bore calibers..  39.4 

Travel  of  shell do 33 

Number  of  grooves 30 

Depth  of  grooves inch..  .025 

Width  of  grooves do .279 

Weight  of  breechblock pounds . .  74 

Weight  of  giin  complete do 3, 500 

Weight  of  powder  charge do 12  to  14 

Volume  of  chamber inches..  362.7 

Ratio  of  gun  weight  to  projectile '. 106. 1 

Muzzle  velocity feet  per  sec.  2,000 

Muzzle  energy foot- tons. .  915 

Energy  per  ton  of  gnn do 586 


AMMUNmoN. 

Steel  shell: 

Total  length inches..  12.10 

Weight  of  shell pounds..  32.2 

Weight  of  burster do .67 

Weight  of  fuse do....  .133 

Weight,  total do....  33 

Common  shell : 

Total  length inches..  15.1 

Weight  of  sheH pounds..  30.96 

Weight  of  burster do 1.9 

Weight  of  fuse do....  .133 

Weight,  total do....  33 

I  Fixed  ammunition: 

[                          Total  length  (steel  shell) inches..  44.77 

L                        Total  length  (common  shell) do 47.77 

'                         Weight  of  empty  case .• ounces..  192 

Weight  of  charge do....  192  to  224 

ORD  96 18  273 
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The  following  programme  was  adopted  for  the  test: 

The  gun  to  be  oarefnlly  examined  by  the  Board.  The  nnmber  of  parts  of  the 
breech  mechanism,  their  Btrength,  simplicity,  and  certainty  of  action  to  be  noted; 
also  the  ease,  safety,  and  certainty  of  the  breech  mechanism  as  a  whole.  Note 
especially  the  action  of  the  firing  pin  and  extractor,  and  the  maximum  outward  posi- 
tion of  the  cartridge  when  it  can  be  pushed  home  by  the  breechblock.  During  this 
examination  as  many  rounds  as  necessary  to  be  fired  at  will. 

RAPIDITY. 

Determine  the  time  required  to  fire  25  rounds,  noting  carefully  during  the  firing, 
and  especially  .it  the  termination  of  the  test,  the  condition  of  the  gun  as  regaras 
ease  and  certainty  of  action. 

DUST. 

The  mechanism  of  the  gun  to  be  exposed  to  a  blast  of  fine  dust  in  such  a  manner  as 
to  insure  its  being  well  covered  with  the  dust,  after  which  five  rounds  to  be  fired. 

KXCK88IVK  PRESSURK8. 

The  gun  to  be  fired  five  rounds  with  gradually  increasing  pressures,  the  maximum 
being  about  33^  per  cent  above  the  service  pressure. 

DEFECTIVE   CARTRIDGES. 

The  gun  to  be  tested  with  defective  cartridges  in  the  same  manner  as  heretofore 
in  the  trial  of  rapid-fire  guns. 

RUST. 

Three  rounds  to  be  fired  after  the  mechanism  has  been  thoroughly  rusted. 
The  gun  to  be  then  subjected  to  such  further  firings  as  may  be  considered  advisa- 
ble  by  the  Board. 

PRELIMINARY  FIRING. 

The  action  of  the  mechanism  iu  deliberate  firing  was  very  satisfac- 
tory. AH  parts  of  the  mechanism  are  securely  hoased  and  protected 
from  exposure  to  the  weather.  The  breechblock  is  light  for  the  caliber 
and  its  manipulation  easy  and  certain.  The  lightness  of  the  breech- 
block and  its  housing  x)ermits  the  use  of  a  long  gun  without  great  total 
weight  and  the  reiilization  of  high  velocity  due  to  the  resulting 
increased  travel  of  the  shot  in  the  bore.  This  block  under  normal  con- 
ditions has  no  tendency  to  fly  open.  If  a  cartridge  case  becomes  stuck 
in  the  chamber,  the  mechanism  can  be  easily  dismounted  and  the  case 
driven  out  from  the  front.  The  cartridge  can  be  pushed  home  by  the 
block  in  closing  when  it  is  at  a  distance  of  3^  inches  from  the  seat. 
This  operation  is  attended  by  no  danger  whatever  of  a  premature  explo- 
sion due  to  a  protruding  firing  pin,  as  the  movement  of  the  block  is 
i=iuch  that  the  protruding  pin  can  not  be  brought  into  contact  with  the 
primer  until  the  block  is  closed  and  locked.  Moreover,  the  chances  of  a 
protruding  firing  pin  are  reduced  to  a  minimum  in  this  system,  as  the 
pin  is  always  retracted  to  within  the  limits  of  the  block  before  the  latter 
can  descend,  and  is  therefore  protected  from  danger  of  becoming 
broken  or  bent  and  wedged  in  its  seat.  The  gun  can  not  be  fired  until 
the  breech  is  closed  and  locked,  as  up  to  the  completion  of  this  motion 
the  arm  of  the  cocking  cam  is  interposed  sufficiently  to  prevent  this 
firing  pin  from  striking  the  cap.  The  position  of  the  man  who  aims 
and  fires  the  gun,  as  well  as.of  the  one  who  manipulates  the  block,  is 
on  the  side  of  the  gun  well  forward  of  the  breech.  No  portion  of  the 
body  of  the  man  working  the  block  is  at  any  time  during  the  firing 
required  to  be  in  rear  of  the  gun.  This  is  considered  by  the  Board  a 
very  important  and  valuable  feature,  as  under  other  conditions  it  might 
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easily  happen  in  the  excitement  of  rapid  firing  that  the  piece  would  be 
fired  at  the  instant  the  block  was  dosed  and  before  the  man  at  the 
block  could  get  out  of  the  way.  The  eflfe<:t  of  the  recoil  under  these 
circumstances  would  be  serious,  if  not  fatal. 

During  the  preliminary  firings  the  charge  corresponding  to  the  stand- 
ard pressures  for  the  gun  was  determined  to  be  0  pounds  of  Q.  B.  B. 
sphero-hexagonal  powder,  and  10  pounds  of  a  blend  of  W.-A.  and  W.  F. 
brown  prismatic  powder  was  fixed  as  a  safe  charge  for  the  rapidity  test. 

RAPIDITY. 

The  ammunition  for  this  test  consisted  of  21  new  and  4  old  cases,  3  of 
which  had  already  been  fired  three  times  and  1  twice.  The  four  fired 
cases  gave  considerable  trouble,  due  to  their  imperfect  condition.  After 
making  deduction  for  delays  caused  by  the  sticking  of  these  cases,  the 
total  time  for  the  25  rounds  was  2  minutes  and  34  seconds.  The  first 
21  rounds  were  fired  smoothly  and  without  delays  from  the  sticking  of 
cases  in  exactly  2  minutes,  and  although  the  firing  was  conducted  under 
adverse  circumstances,  due  to  the  direction  of  the  wind,  which  blew  the 
smoke  into  the  faces  of  the  gunners,  this  time  may  be  considered  as 
fairly  representing  the  rapidity  of  the  gun. 

DTJST  TEST. 

The  parts  of  the  mechanism  having  been  cleaned  and  lightly  ciled, 
were  subjected  to  a  blast  of  pulverized  sand  for  8  minutes.  The  breech- 
block was  then  opened  without  difficulty,  sand  and  dust  were  removed 
from  the  mechanism  by  hand  and  from  the  chamber  by  a  sponge;  the 
gun  was  then  loaded  and  fired.  The  total  time  required  was  1  minute 
and  15  seconds. 

BXOSSSIYB  PRESSURES. 

The  gun  was  fired  five  rounds  with  increasing  pressures  up  to  47,000 
pounds  per  square  inch.  The  mechanism  worked  well  throughout  the 
test. 

DEFECTIVE   CARTRIDGES. 

The  first  case  was  rendered  defective  by  cutting  four  radial  slots 
through  the  rim  at  the  extremities  of  two  diameters  thus,^^,  and  the 
seoond  by  two  slots  cut  through  the  head,  the  slots  intersecting  at  a 
point  midway  between  the  center  and  circumference  of  the  head  thus, 
Q,  Upon  firing  the  first  case  the  gas  escaped  into  the  mechanism,  dry- 
ing up  the  oil  and  covering  the  mechanism  with  residue.  The  block 
worked  stiffly  on  account  of  lack  of  lubrication;  in  other  respects  the 
gun  received  no  injury.  Upon  firing  the  second  case  the  block  was 
found  partially  opened,  the  operating  handle  having  made  about  a 
quarter  turn.  The  block  could  not  be  opened  by  hand,  and  could  only 
be  turned  by  blows  of  a  sledge  hammer.  The  locking  spring,  right 
extractor,  and  sear  were  broken.  The  firing  pin  could  be  cocked,  but 
owing  to  the  displacement  of  the  cam  so  that  the  shoulder  ceased  to 
bear  against  the  firing  pin,  the  latter  could  be  fired  in  any  position. 
The  outer  portion  of  the  main  bolt  was  broken  within  half  an  inch  of 
the  exterior  surface  of  the  jacket.  As  the  remainder  of  the  bolt  could 
not  be  removed  by  the  hammer,  it  was  drilled  out,  and  was  then  found 
to  be  in  three  pieces.  The  three  parts  had  been  considerably  *bent 
downward.    The  broken  parts  having  been  replaced,  the  gun  was  fired 
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three  roands  to  test  the  working  of  the  mechanism,  and  was  then  sub- 
jected to  the  test  by  blowbacks.  These  were  produced  by  thinning  the 
metal  in  rear  of  the  primers  sufficiently  to  insure  that  the  primer  would 
be  broken  at  discharge  so  as  to  allow  the  powder  gases  to  pass  through 
the  primer  hole  of  the  cartridge  case  into  the  mechanism.  Three  rounds 
were  fired.  The  mechanism  received  no  injury  except  that  due  to  foul- 
ing, and  the  block  worked  easily  after  each  round. 

BUST  TEST. 

For  this  test  the  gun  was  dismounted  from  its  carriage  and  slung  ver- 
tically from  a  gin.  The  parts  of  the  mechanism  were  washed  in  a  solu- 
tion of  soda  lye  and  all  traces  of  oil  removed ;  the  parts  were  then  assem- 
bled after beingperfectly  dried.  The  breech  of  the  gun  was  immersed  in  a 
15  per  cent  solution  of  salammoniac  for  25  minutes,  after  which  the 
gun  was  allowed  to  remain  in  a  horizontal  position  lor  48  hours,  and 
was  then  replaced  in  its  mount.  The  breechblock  was  then  opened  in 
20  seconds,  the  guide  bolts  and  firing  pin  were  oiled,  the  wooden  plug 
which  closed  the  chamber  removed  by  a  rammer  from  the  front,  a  primed 
empty  case  inserted,  and  breechblock  closed.  The  total  time  to  open 
the  block,  perform  the  above  operations,  and  fire  the  primer  was  41 
seconds.  Three  service  rounds  were  then  fired  without  difficulty.  The 
mechanism  having  been  dismounted,  all  the  parts  were  found  well  rusted. 

WOODEN  MAIN  BOLT. 

As  some  doubt  existed  as  to  whether,  under  normal  conditions,  any 
portion  of  the  pressure  on  the  block  could  be  transmitted  to  the  main 
bolt,  the  latter  was  replaced  by  a  wooden  bolt  of  the  same  dimensions. 
The  bearing  surfaces  on  the  block  and  jacket  wer^  well  cleaned  and 
dried,  in  order  to  utilize  as  much  friction  as  possible.  Two  rounds 
were  then  fired  with  half  and  full  charges,  respectively;  the  bearing 
surfaces  were  then  thorougly  lubricated  to  diminish  friction,  and  the 
two  rounds  were  repeated.    The  wooden  bolt  was  uninjured. 

CONCLUSIONS. 

As  a  result  of  this  test  the  Board  is  of  the  opinion  that  the  Driggs- 
Schroeder  4-inch  has  shown  itself  to  be  a  simple,  safe,  and  efficient 
mechanism  for  a  rapid-fire  gun  of  this  caliber.  When  the  Department 
has  decided  upon  the  proper  caliber  for  this  class  of  guns,  it  is  recom- 
mended that  a  gun  of  the  adopted  caliber  be  purchased  by  the  Govern- 
ment in  order  that  the  strength  of  this  system  may  be  subjected  to  a 
more  exhaustive  test  than  was  possible  with  the  4-inch  gun,  which  is 
the  subject  of  this  report,  in  view  of  the  circumstances  under  which  it 
came  into  the  temporary  possession  of  the  Government. 

Frank  H.  Phipps, 
MajoTj  Ordnance  Department,  U,  8.  -4..,  President. 

Frank  Heath, 
Captain^  Ordnance  Department,  TJ.  8,  A. 

William  Obozier, 
Captain^  Ordnance  Department,  U.  8.  A. 

The  Ohibp  of  Ordnance,  United  States  Army, 

Washington,  J>.  (7. 

(9106— Enc  8) 
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Record  of  firing  with  Z>rigg8'Schroeder  d-inoh  rapid-fire  gun  No,  1  (freight  3,62S  pounds; 

[Ol]Ject  of  firing,  to 


Date. 


1895. 
Sept.  20 
Sept.  20 
Sept.  20 
Sept.  20 
Sept.  20 
Sept.  20 


Sept.  20 


Sept.  20 
Sept.  20 

Sept.  21 


Sept.  21 


No. 

of 

fire. 


1 
2 
3 
4 
5 
6 


8 
0 

10 


11 


Powder. 


Kind. 


Weight. 


Sphero-hexago-  ■ 
iial,  I.  B.  E. 


■\     rw.  u 

w!F.,'iot2' 


Lbs. 

Oz 

8 

0 

11 

0 

9 

0 

9 

0 

9 

0 

9 

0 

eS 

s 

ac 

a 

c 


w.u 

W.  F.,  lot  2  . . 


W.IJ 

W.  F.,  lot  2 


8    15 
1      1 


10 


"W.F.,  lot2..!      10 
W.F.,  lot2..'      10 


0 
0 
4 


8    15 
1      1 


lU      0 


8    15 
1      1 


10 


Number 

of 
prisms. 


96 
27 


260 
270 

96 
27 


96 
27 


Projectile. 


Kind. 


o 


Weight. 


Elera- 
tion. 


Poundx. 
33 
33 
33 
33 
33 
33 


33 


33 
33 

33 


Preesnro 

I>er  square 

inch  of 

bore. 


Pounds. 

20,  25,960 

15,  47,400 

20,  34.222 

15,  34,333 

20,  35,760 

15,  35,820 


20,  leas  than 
24.000 


15,  25,150 
20,  29,477 

15,  23,036 


20,  23,533 


Beooil. 

Ft.  In. 

7     9 

8     0 

8      0 

8      0 

8      0 

8      0 

7      0 

7      0 

7      0 

8      0 

9      0 

[Object  of  firing,  to 


1895. 
Sept.  25 


B 


Brown  pris- (  tt-*  ^ ' 


8    15 
1      1 


10 


33 


[Object  of  firing, 


1895. 

A.  M. 

Sept.  26 


B 


Sphero-b  ex  ago- 
nal, I.  B.  £. 


9 


(D 


K  CO  J 


33 
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marh  11),  at  Sandy  Hook  Proving  Ground,  from  September  SSO  to  October  22, 1896. 
determine  the  charge.] 


Wind, 
strength 

and 
direction. 


Special  remarka  aboat  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
anmptiou  of  powder,  sound  of  projectile  in 
flight,  scAtteiing  of  fragments,  etc. 


Cylinder  leaking  aligbtly 

Second  time  for  firing  this  case 

Second  time  for  firing  thin  case.  Holding-down 
bolts  of  carriage  tQ;htened. 

There  were  2  sises  of  prisms  in  the  powder 
charge :  the  larger  were  pnt  in  the  center  of 
the  cartridge,  the  smaller  along  the  side.  Soc- 
ond  time  for  firing  this  case. 

Third  time  for  firing  this  case 

Powder  thrown  in  case  loose.  Second  time  for 
firing  thia  case. 

Third  time  for  firing  this  case 


Third  time  for  firing  this  oaae 


General  remarks. 


Gnn  mounted  on  4*ineh  Navy  monnt. 

The  breech  mechanism  consists  of  12 
pieces. 

The  block  will  force  the  case  home  when 

the  latter  is  within  3^  inches  of  its 

seat  in  the  chamber. 

'  An  igniter  of  2  ounces  rifle  powder  was 

used  with  the  charge  of  brown  powder. 

Present:  Mj^.  F.  IT.  Phiprn,  Ordnance 
Department;  Capt.  F.  Heath,  Ord- 
nance Department;  Capt  W.  Crosier, 
Ordnance  Department. 


test  ^nn  for  rapidity.] 


OBNEBAL  REMABK8.  • 

'The  detachment  consisted  of  1  ofllcer  and  5  men.    Lieutenant  Montgomery  operated  the 

bloek  and  fired  the  gun  throughout  the  firing. 
The  ammunition  consisted  of  21  new  and  4  old  cases,  3  of  which  had  already  been  fired 

8  times  and  1  twice. 
The  21  new  caiiea  were  fired  in  2  minutes,  the  remaining  4  old  cases  in  34  seconds. 
The  number  of  rounds  fired  during  the  first  minute  was  10 ;  during  the  second  minute,  11. 
An  old  loaded  case  stuck  after  the  twenty-first  round,  causing  a  delay  of  1  minute  and  4 

seconds,  and  another  loaded  case  stuck  after  twenty-second  round,  causing  a  delay  of 

10  seconds. 
Total  time  required  for  firing  the  25  rounds,  including  delays,  S  minutes  48  seconds.    De- 
ducting the  delays  makes  2  minutes  34  seconds  for  firing  the  25  rounds. 
The  old  cases  stuck  quite  fast  in  the  chamber,  requiring  the  use  of  both  handa  to  force 

them  home  and  to  extract  them. 
The  wind  was  fh>m  direct  ftvnt,  and  the  smoke  was  so  dense  that  it  was  almost  impoa- 

sible  to  see  the  gunner  2  feet  away. 
Present:  Capt.  F.  Heath,  Ordnance  Department. 


dost  test.] 


'  On  Sept.  25  the  parts  of  the  breech  mechanism  wore  cleaned  and  lightly  oiled. 

The  breech  mecnanisni  was  then  subjected  to  a  blast  of  pulverised  sand  for  aboutl  minute. 
The  experiment  was  postponed  on  account  of  difficulty  of  obtaining  a  proper  strength 
of  blaat. 

Ob  Sept.  26  the  Apnaratus  was  overhauled,  but  the  breech  mechanism  was  not  touched. 
The  latter  was  tuen  subjected  to  a  blast  for  8  minutes.  During  this  experiment  the 
trigger  wa^nol  cooked,  but  had  a  drill  washer  on  it. 

The  breechblbck  opened  easily,  and  it  was  attempted  to  fire  a  round  without  any  prepa- 
ration. It  was  found  impossible  to  force  a  loaded  case  into  the  chamber  on  account  of 
the  dust  therein  The  dust  was  removed  by  sponging.  The  round  was  then  inserted 
and  fired  in  1  minute  and  15  seconds. 

Total  time  required  to  fire  5  roands  was  3  minutes  and  20  seconds. 

No  oil,  water,  or  rag  was  used  in  preparing  the  mechanism  for  the  above  firing.  The 
dust  was  only  removed  in  places  whore  it  had  accumulated  in  large  quantities,  and  then 
tiie  remoral  was  by  hand. 

The  breech  mechanism,  after  the  firing,  was  dismounted  and  cleaned  for  the  excessive- 
pressure  test. 

Present :  Capt.  F.  Heath,  Ordnance  Department ;  Capt  W.  Crozler,  Ordnance  Department. 
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No. 

Date. 

of 

Are. 

1895. 

Sept  26 

42 

Sept.  26 

43 

Sept.  26 

44 

Sept.  26 

45 

Sept.  26 

46 

Beoord  of  firing  with  Drigga-Schroeder  d-inch  rapid-fire  gun  No,  1  {weight 

[OUJect  of  firing. 


Powder. 


Kind. 


Sphero-hexagO' 
nal,  I.B.E. 


Weight. 


Number 

Of 

prisms. 


Lbs,  Oz. 

9      6 

9    12 

10      2 

10      8 

10      8 


Eleva- 
tion. 


ProBimre 

per  square 

inch  of 

bore. 


Pmmds. 
10,  41.980 
25.  42,467 
10,  4:1.622 
25.  47,244 
10,  45,960 


Recoil. 

Ft. 

In. 

0 

8 

0 

8 

0 

9 

0 

9 

0 

9 

1895. 
Sept.  26 


£} 


Sphero-h  ex  ago- 
nal, I.  B.E. 


9 


e>9 

a 


.a 


33 


[Object  of  firing. 


[Otgect  of  firing,  to  test  the 


1895. 

Oct    10 

49 

Oct    10 

50 

Oct    10 

51 

Sphero-hexago 
nal,  I.  B.  E 


go.j 


9 
9 
9 


0 

t    f 

ii 

CO        I 

0 

0 

33  , 

33 

33 


10,  33,420 

8 

0 

20,  32,200 

8 

0 

10,  35,740 

8 

0 

[Ohject  of  firing. 


1895. 

Oct    10 

52 

Oct    10 

53    j 

Oct    10 

54   ) 

Sphere*  hoxago- 
'     nal,  I.  B.  E. 


9 

0 

9 

0 

9 

0 

V3 


33 

33 
38 


1895. 

Oct    10 

55 

Oct    10 

56 

Oct    10 

57 

Sphero-hexngo- 
nal,  I.  B.  E. 


I 


9 
9 
9 


0 

Shell,  lot 
692. 

0 

0 

33 
33 
33 


[OUJect  of  firing,  to  test 


10,  33, 655 

8 

0 

20,  33,009 

8 

0 

33,945 

8 

0 
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S,61S pounds;  marJfc  i/),  at  Sandy  Hook  Proving  (xround,  etc, 
exooMive  charges.] 


— Continned, 


Wind, 
strength 

ftna 
direction. 


General  remarks. 


32,000  coppers  of  1895. 

32,000  coppers  of  1896. 

40,000  coppers  of  1803. 

40,000  coppers  of  1893.    Case  stack  and  a  rammer  ase<l  to  romore  it. 

40,000  coppers  of  1893.    Same  difflcalty  with  case  as  in  previous  round. 

Present:  Capt.  F.  Heath,  Ordnance  Department. 


defective-cartridge  test.] 


f  The  first  case  was  rendered  defective  by  cutting  4  radial  slots  throngh  the  rim  at  the  ex* 

tremities  of  2  diameters  ai  right  angles  with  each  other  as  in  figure  -Q-. 
The  second  case  was  rendered  defective  by  ontting  2  slots  through  head  of  cartridge  as 
in  figure  ^ . 

Upon  firing  the  first  case  loaded  the  gas  escaped  into  breech  mechanism,  completely  dry- 
ing up  the  oil  and  covering  the  mechanism  with  residue. 

The  Dluck  worked  stifily  after  this  fire,  due  to  the  absence  of  the  oil.  Upon  firing  the 
second  case  the  block  opened,  the  operating  handle  turning  about  a  quarter  turn.  After 
this  fire  it  was  impossible  to  work  the  block  by  hand  and  it  could  only  be  turned  by 
sledee-hammer  blows.  Examination  showed  that  the  locking  spring  was  broken,  the 
locking  stud  in  front  cutting  its  way  through  the  metal  about  the  handle,  the  right  ex- 
tractor broken  about  its  arbor,  and  the  sear  broken.  The  firing  pin  was  capable  of 
being  cocked,  but  it  could  be  fired  in  any  position.  This  was  due  to  displacing  of  the 
cam,  so  that  its  shoulder  ceased  to  bear  against  the  firing  pin.  The  cartridge  case  re- 
mained in  the  gun.  The  primer  was  blown  out  Subsequent  to  the  above  examina- 
tion the  main  axle  bolt  was  found  broken  within  ^  an  iuch  of  the  exterior  surface  of 
the  Jacket.  Hammering  having  failed  to  move  the  main  axle  bolt,  it  was  decided  to 
remove  it  by  drilling.  After  drilling,  it  was  found  that  the  remaining  portion  of  the 
main  axle  bolt  was  broken  in  2  places  and  its  parts  considerably  bent  downward. 


working  of  breech  mechanism.] 


'  The  locking  spring  broke  while  bein^  inserted. 
The  following  new  parts  were  supplied :  A  main  axle  bolt,  2  extractors,  locking  spring, 

and  sear  spring. 
Parts  of  the  interior  of  the  breechblock  and  the  surface  of  the  cam,  which  were  burred, 

were  filed. 


blowback  test.] 


The  breech  mechanism  was  oiled  before  firing.    The  firins  pin  worked  stiffly,  due  to  foul 

in^.    The  firing  pin  was  snapped  twice  to  get  rid  of  foimng. 
The  Dlock  was  opened  in  2|  sec-onds  after  flriug. 
The  block  was  opened  1  second  after  firing.    The  firing  pin  was  snapped  twice  to  get  rid 

of  fouling.    The  test  in.)ured  none  of  the  parts  of  the  breech  mechanism. 
The  blowbacks  were  caused  by  thinning  the  metal  in  rear  of  the  primer.    After  the  first 

round  the  block  opened  without  difliculty. 


working  of  breech  mechanism.] 


I 


Present:  Capt.  F.  Heath,  Ordnance  Department. 


f 
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Becard  of  firing  with  Driggd'Schroeder  4-ineh  rapid-fire  gun  No.  1  (weight 

[Olvject  of  fir- 


Powder. 


Bate. 


No. 

of 

fire. 


Kind. 


1805. 
Oct.   21 
Oct.    21 
Oct   21 


58 
SO 
60 


} 


Weight. 


Sphero-bexago- 
nal,  L  B.  £7 


Lb$. 

Oz. 

0 

0 

9 

0 

9 

0 

Number 

of 
prisms. 


Projectile. 

Eleva- 
tion. 

Kind. 

Weight. 

"4  "»■      ( 
)  oQ      I 

Pounds. 
33 
33 
33 

o        » 

5    56 
5    56 
5    56 

Pressure 

I>er  square 

inch  of 

bore. 


Pounds. 
10,32,960 
20,83.220 
10,  34, 222 


RecoU. 


Ft.  In, 
0  8 
0  8 
0     8 


[Ol^ect  of  firing,  t«>  determine  the  atrain 


1896. 
Oct.    22 
Oct.    22 
Oct.    22 
Oct.    22 


61 
62 
63 
64 


Sphero  •  hexago- 
nal, I.  B.  E. 


4  8 

9  0 

4  8 

9  0 


GQ 


33 
33 
33 
33 


10,  10,476 

20,  83,800 

10,  10,050 

20,  88,782 


0 
0 
0 
0 


6 
8 
6 
8 
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S,6IS  pounds ;  fMrk  11),  at  Sandy  Hook  Proving  Groundf  etc.— Continued. 
ing,  mat  test.] 


Wind, 
strensth 

and 
dlraetion. 


General  remarks. 


'In  order  to  carry  ont  this  experiment  it  was  neoeasary  to  dismonnt  the  gnn  and  sling  it 
vertically  ftrom  a  sin.  The  breech  mechanism  was  placed  first  in  a  hot  solution  of  soda 
lye  and  afterwards  thoroughly  washed  with  soap  and  hot  water  to  remove  all  traces  of 
oiL  The  mechanism  was  mounted  in  a  perfectly  dry  condition.  A  wooden  plug  coTored 
with  a  well-oiled  serge  material  waii  inserted  in  the  chamber  to  prevent  its  rusting. 

The  breech  of  the  gun  was  immersed  in  a  15  per  cent  solution  oi  sal  ammoniac  at  1.15 
p.  m.  and  taken  out  at  1.40  p.  m.  It  was  then  unslung,  laid  in  a  horizontal  position,  and 
completelv  covered  with  a  tarpaulin.  Onlthe  roomingof  the21st  the  gun  was  mounted; 
at  8  p.  m.  the  same  dav  the  breechblock  was  opened ;  the  operation  required  20  seconds: 
the  guide  bolts  and  toe  firing  pin  were  oiled,  the  wooden  pluf  removed,  and  a  primed 
empty  case  was  Inserted  and  breechblock  closed.  The  total  time  required  to  open  the 
block,  i>erform  the  above  operations,  and  Are  the  primer  was  41  seconds. 

3  service  rounds  were  now  fired,  with  the  results  as  tabulated. 

Block  opened  easily  each  round. 

After  firing,  the  breech  mechanism  was  dismounted  for  examination,  when  it  was  found 
that  the  block  exterior  and  interior,  the  bands  and  grooves  in  the  gun,  the  main  axle 
bolt,  the  firing  nin,  the  firing-pbi  spring,  the  sear,  tne  sear  spring,  and  the  extractors 
were  well  rusteu. 

All  the  parts  of  the  mechanism  were  then  mnounted  and  cleaned.  While  preparing  for 
the  above  firing  the  locking  spring  broke,  from  no  cause  outside  of  its  own  weakness. 
The  locking  springs  all  seem  to  be  too  weak  for  their  purpose,  the  last  one  that  broke 
being  the  thirn  furnished  the  gun.  The  object  of  the  locking  spring  is  to  prevent  the 
rotation  of  the  main  axle  bolt  from  any  force  applied  to  the  diock  or  cam,  and  to  retain 
the  operating  lever  on  the  main  axle  bolt. 

If  the  Toroe  is  applied  to  the  block,  the  locking  spring  can  only  act  after  the  block  has 
fallen,  and  then  it  functions  too  late.  Owing  to  the  inacoessibility  of  the  cam,  it  is  not 
conceivable  that  any  force  can  be  brought  to  bear  on  it  to  rotate  the  main  axle  bolt. 

The  locking  spring  prevents  sliding  of  the  operating  lever  on  the  main  axle  bolt,  a  func- 
tion which  eliminates  such  inconvenience  as  may  arise  from  the  sliding  of  the  lever 
during  the  working  of  the  breech  mechanism. 

It  waa  noticed  during  the  firing  that  the  primer  was  not  struck  fairly  in  its  center.  This 
was  due  to  filing  away  the  bearing  surraoes  of  the  cam  and  block,  so  that  the  latter  did 
not  enter  fully  Into  its  housing  in  the  Jacket. 

.  Present :  Capt.  F.  Heath,  Ordnance  Department ;  Capt.  W.  Crosier,  Ordnance  Department. 


on  main  axle  bolt  during  firing.] 


The  object  of  this  test  was  to  determine  whether  any  strain  was  brought  to  bear  on  the 
main  bolt  during  firing. 

The  breech  mechanism  was  lubricated  with  the  exception  of  the  bearing  surfaces  in  the 
iacket.  which  were  dried  thoroughly. 

The  loadni  case  (one -half  charge)  was  first  inserted  and  block  locked.  As  a  precaution 
2  wooden  washers  were  placed  on  the  firing  pin  to  prevent  contact  with  the  primer. 

The  wooden  axial  bolt  of  white  pine  was  Substituted  for  the  steel  one,  and  the  gun  fired. 
The  block  did  not  open,  nor  was  there  any  indication  of  strain  on  the  wo^en  bolt. 
The  wooden  bolt  was  then  removed,  and  the  block  opened  with  the  steel  one. 

With  the  second  round,  full  charge,  the  same  methods  were  followed  and  the  same  results 
obtained. 

It  was  now  decided  to  lubricate  with  lard  oil  the  whole  surface  of  the  block  and  the 
housing  in  the  gun  and  to  repeat  the  experiment. 

To  test  the  eflfect  of  closing  the  block  on  a  protruding  primer,  1  was  obtained  which  pro- 
truded ^  inch.    The  eflect  of  closing  the  block  wss  to  seat  the  primer  properly. 

The  test  with  lubricated  surfaces  and  one-half  charge  gave  the  results  as  with  dry 
surfkces.  The  test  with  full  charge  gave  the  same  result  except,  while  the  wooden 
bolt  was  not  bent,  it  was  slightly  split  in  2  places.  This  result  was  probably  due  to 
fall  of  the  block,  due  to  the  cam  not  bearinc  against  it,  and  caused  by  tne  vibration  set 
up  by  the  shock  of  discharge.  The  cam  failed  to  foroe  the  block  fully  into  its  bearing, 
which  was  remedied  by  applving  a  lever  directly  under  the  block.  ^ 

After  the  last  round  it  was  nolaced  that  the  block  fell  to  its  bearing  on  the  block. 

Present:  Capt.  F.  Heath,  Ordnance  Department;  Capt.  W.  Crosier,  Ordnance  Depart- 
ment. 

George  Montgomery,  Lieutenant,  Ordnance  Department,  XT.  8.  A. 
i^For  the  Board:  Frank  H.  Phipps,  Miuor,  Ordnance  Department,  U.  S.  A.,  president. 


/ 


Appendix    2  5. 


TRIAL  OF  HOTCHKISS  12-CM.  {4,72'INCH)  RAPID-FIRE  GUN  AND  MOUNT, 

(2  plates.) 

The  Ordnance  Board,  U.  S.  A., 

Ni]w  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

Xew  York  City,  May  25^  1896. 

Sir:  The  following  report  of  the  test  of  a  Hotchkiss  4.72-iiich  rapid- 
Are  gun  and  mount  is  respectfalLy  submitted. 

Description. 

THE   GUN. 

• 

The  gun  consists  of  a  tube,  jacket,  a  hoop  in  the  prolongation  of  the 
jacket,  a  locking  ring  by  which  the  jacket  and  hoop  are  secured  to  the 
tube,  and  a  ring  having  a  screw  thread  on  its  outer  surface  by  which 
the  gun  is  secured  to  the  cradle.  The  breech  mechanism  is  in  its  gen- 
eral features  the  same  as  that  of  the  G-pounder  described  in  the  report 
of  the  Ohief  of  Ordnance  for  1894.  It  is  of  the  old  standard  model  and 
dififers  from  the  6-pounder  which  is  of  model  1893  in  the  following  par- 
ticulars: The  firing  point  is  made  with  rear  projecting  spring  ears, 
which  clasp  the  end  of  the  hammer.  The  mainspring  is  a  double- 
branched  flat  spring  whose  ends  are  caught  on  opposite  sides  of  the 
hammer  axes.  The  sear  spring  is  flat.  The  extractor  has  its  nib  and 
body  in  a  single  piece.  The  stop  bolt  screws  into  its  seat.  The  trigger 
is  of  ordinary  bent-lever  form.  The  cocking  toes  are  arranged  to  cock 
by  downward  pressure.  It  is  provided  with  a  pistol  grip.  The  crank 
handle  is  permanently  attached  to  the  crank  shaft. 

The  principal  weights,  dimensions,  etc.,  of  the  gun  and  its  mount  are 
as  follows : 

Total  lenffth inches..        182 

Length  of  bore calibers..      86.5 

Weight  of  gnu pounds..    4,370 

Weight  of  mount do 5,610 

Weight  of  shield do....     1,760 

!55 

Weight  of  charge  (brown  powder) do 17 

(1  790 
Initial  velocity feet  per  second..  J  2*280 

THE  MOUNT. 
(Plates  I  and  II.) 

The  mount  consists,  essentially,  of  a  cradle,  chassis,  shield,  pedestal, 
and  traversing  and  elevating  mechanisms. 
The  cradle  comprises  a  recoil  part  and  a  nonrecoil  part. 
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The  recoil  part  consists  of  the  threaded  sleeve  A,  the  pistons  and 
their  rods,  and  the  springy  compressors  B.  The  gun  has  no  trannions 
and  is  attached  to  its  cradle  by  having  a  portion  of  its  jacket  cut  with 
a  left-hand  thread,  this  threaded  portion  engaging  with  a  correspond- 
ing one  cut  on  the  interior  of  the  threaded  sleeve.  When  the  gun  is 
screwed  home,  a  key  inserted  in  the  threaded  parts  prevents  rotation 
of  the  gun. 

The  threaded  sleeve  is  enlarged  on  each  side  of  the  axis  of  the  gun, 
forming  projections  to  which  in  front  are  attached  the  piston  rods  and 
in  rear  the  spring  compressors.  These  projections  are  cut  away  under- 
neath, forming  surfaces  which  partially  embrace  the  recoil  slides,  and, 
moving  on  them  during  recoil,  control  the  direction  of  motion  of  the 
gun.  The  spring  compressors  B  compress  the  springs  contained  in 
the  cylinders  D,  storing  up  the  power  required  to  return  the  gun  to  the 
firing  position. 

The  nonrecoil  part,  with  the  exception  of  the  hydraulic  cylinders,  is 
a  single  casting.  It  comprises  the  hydraulic  cylinders  0,  the  spring 
cylinders  D,  the  sleeve  E,  the  trunnions,  and  recoil  slides.  The  hydrau- 
lic cylinders  constitute  the  forward  part  of  the  cradle,  and  are  sym- 
metrically disposed  on  each  side  of  the  axis  of  the  gun.  The  strain  on 
the  piston  rods  during  recoil  is  a  tension.  To  the  left  cylinder  is  bolted 
the  front  sight. 

The  spring  cylinders  D  are  underneath  the  sleeve  E  on  each  side  of 
the  gun.  The  sleeve  E  embraces  the  gun,  holding  it  in  place  during 
recoil  and  permitting  it  at  the  same  time  to  move  through  it.  The  recoil 
slides  are  located  one  on  each  side  of  the  gun,  underneath,  and  in  pro- 
longation of  the  projections  on  the  threaded  sleeve.  On  these  slides 
moves  the  threaded  sleeve.  The  extent  of  recoil  is  about  8.75  inches. 
A  rack  is  bolted  to  the  left  side  of  the  cradle  in  which  engages  a  pinion 
for  giving  the  cradle  a  motion  in  elevation.  The  lanyard  is  pulled 
through  a  small  tube  located  on  the  left  side  of  the  cradle.  The  direc- 
tion of  the  pull  is  changed  by  a  lever,  in  order  that  the  trigger  may  be 
pulled  to  the  front,  whUe  the  toggle  is  pulled  to  the  rear.  On  the  left 
side  of  the  cradle  is  the  socket  F  for  the  breech  sight. 

The  chassis  is  a  single  casting  comprising  the  two  cheeks  and  the 
bottom  transom.  The  chassis  supports  the  shield  and  the  trunnions  of 
the  cradle.  The  two  are  prolonged  to  the  front,  forming  brackets  to 
which  is  bolted  the  front  face  of  the  shield  and  on  which  rest  the  side 
faces.  The  left  cheek  is  adapted  to  the  mountings  for*  the.  traversing 
and  elevating  mechanisms,  and  to  it  is  bolted  the  shomlder  piece  G. 
The  lower  part  of  the  bottom  transom  forms  the  racer.  Two  clips  in 
front  and  one  L  in  rear  prevent  tilting  of  the  chassis. 

The  shield  comprises  a  2.75-inch  front  plate,  an  inch  crown  plate,  and 
two  1.25-inch  side  plates,  all  bolted  together  with  angle  irons.  The 
front  x^ate  has  openings  in  it  for  the  gun  and  for  sighting.  The  front 
plate  is  bolted  to  the  cheeks  of  the  chassis,  and  the  side  plates  rest  on 
them. 

The  pedestal  P  is  of  a  generally  conical  shape,  flanged  at  the  bottom, 
where  it  is  secured  by  bolts  to  the  foundation.  Its  upper  surface  forms 
the  base  ring,  and  to  it  is  fastened  the  circular  rack  for  traversing. 

For*  traversing,  the  chassis  rests  on  conical  rollers,  which  in  turn 
rest  on  the  base  ring  or  upper  surface  of  the  pedestal.  Turning  the 
handwheel  H  operates  at  the  end  of  its  axis  a  worm,  which  engages 
with  a  worm  wheel  on  a  vertical  axis.  This  vertical  axis  is  located 
between  the  cheeks  of  the  chassis  and  passes  through  the  bottom  tran- 
som. The  lower  end  of  this  axis  has  on  it  a  pinion,  which  engages 
with  the  circular  rack  on  the  pedestal. 
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The  axis  of  the  handwheel  can  be  readily  shifted,  disengaging  the 
worm  and  worm  wheel.  Traversing  can  now  be  given  by  means  of  the 
shoalder  piece. 

Elevation  is  given  by  the  handwheel  J.  The  shafb  of  the  handwheel 
has  on  it  a  worm,  which  operates  the  worm  wheel  K.  The  axis  of  the 
latter  has  on  its  other  extremity  a  pinion,  which  engages  with  the  rack 
on  the  cradle. 

SIGHTS. 

The  breech  sight  consist's  of  a  bar  for  elevation  and  a  crosshead  for 
deflection.  The  bar  is  an  octagonal-shaped  bar,  having  its  front  face 
graduated  in  degrees,  with  subdivisions  to  one-fifteenth  of  a  degree. 
The  right  front  face  has  on  it  a  scale  of  equal  parts  reading  to  millime- 
ters. The  bar  is  given  a  vertical  motion  by  a  worm  engaging  in  a  rack 
formed  on  one  of  the  faces  of  the  bar.  The  crosshead  is  slotted  through- 
out its  length,  forming  a  receptacle  for  a  screw,  which  is  operated  by  two 
thumbscrews,  one  at  each  end  of  the  crosshead.  On  this  screw  the 
open  sight  forms  a  nut,  and  lateral  motion  is  given  it  by  means  of  either 
thumbscrew.  The  deflection  scale  is  formed  on  the  crosshead,  and  it 
reads  to  millimeters.  The  breech  sight  is  seated  in  a  socket,  F,  formed 
on  the  left  side  of  the  cradle.  The  front  sight  is  a  blunt  point,  forming 
a  part  of  a  bracket  bolted  to  the  left  hydraulic  cylinder. 

The  programme  adopted  for  the  test  of  4.72'inch  rapid-fire  guns  is  as 
follows: 

Each  gun  to  be  carefally  examined  by  tbe  board.  The  nnmber  of  parts  of  the 
breeoh  mechanism  in  each,  their  strength,  simplicity,  and  certainty  of  action,  to  be 
noted ;  also  the  ease,  safety,  and  certainty  of  the  breech  mechaDism  as  a  whole.  Note 
especially  the  action  of  the  firing  pin  and  extractor,  and  the  maximum  outward  posi- 
tion of  the  cartridge  when  it  can  be  pushed  home  by  the  breechblock.  Daring  this 
examination  20  rounds  to  be  fired  at  will  from  each  gun. 

VELOCITY. 

FIyo  rounds  to  be  fired  for  velocity  from  each  gun  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1  mile  and  3,000  yards,  the  same  con- 
ditions of  aiming  being  repeated  at  each  round  with  the  guns,  respectively,  and  the 
mean  deviations  determined. 

RAPIDITY. 

Determine  the  nnmber  of  rounds  that  can  be  fired  in  3  minutes,  noting  carefully 
during  the  firing,  and  especially  at  the  termination  of  the  test,  the  conditions  of  r.he 
gun  as  regards  heat  and  ease  and  certainty  of  action. 

Two  detachments  of  men  to  be  used,  the  first  to  be  relieved  in  1  minute  and  SO 
seconds. 

The  above  test  to  be  repeated  if  found  necessary  by  the  board. 

RAPIDITY  WITH   ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and  1-mile  targets. 
Also  10  aimed  shots  at  targets  in  same  line  and  ranges  of  500  yards  and  1,000  yards 
alternately ;  also  10  aimed  shots  alternately  at  targets  at  about  500  yards  range, 
placed  about  75  feet  apart. 

TRST  OF  SHRAPNEL. 

Against  $teel  plaies.^^'Two  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arse- 
nal sensitive-point  fuses  and  fired  to  burst  while  passing  through  a  screen  placed  in 
front  of  a  l^-inch  rolled-steel  plate  located  about  150  feet  from  the  gun,  the  effect 
on  the  plate  of  the  fragments  to  be  noted.  The  charge  in  above  test  to  be  such  as  to 
give  a  muzzle  velocity  equal  to  the  remaining  velocity  at  1  mile  when  full  charges 
are  used. 
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For  diaperaUm, — Three  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arsenal 
sensitive-point  fuses  and  fired  to  burot  while  passing  tlirouj^h  a  screen  placed  about 
100  feet  in  front  of  the  l^OOO-yard  target,  and  the  number  of  hits  and  their  character 
as  regards  penetration,  etc.,  to  be  observed. 

CANISTKR, 

Two  canister  of  each  kind  to  be  fired  against  a  l^-inch  rolled-steel  plate  to  be 
located  about  300  yards  from  the  gun,  and  effects  on  the  plate  to  be  noted.  Also  two 
canister  of  e.xch  kind  to  be  fire<l  against  a  screen,  26  by  20  feet,  located  about  100 
yards  from  the  gun,  the  number  of  hits  at  each  round  to  be  noted. 

RAPIDITY   WITH  ACCURACY  AGAINST  A  MOVING  TARGET. 

A  boat,  on  which  is  placed  a  suitable  target,  to  be  towed  across  the  line  of  fire  at 
tho  rate  of  about  6  miles  an  hour.  While  within  ranges  of  from  500  to  2,000  yards, 
each  gun  to  be  fired  aimed  shots  as  rapidly  as  possible  for  3  minutes.  The  number 
of  hito  to  be  noted. 

DU8T. 

The  mechanism  of  each  gnn  to  be  exposed  to  a  blast  of  fine  dust  in  such  manner 
as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust,  after  which  20 
rounds  to  be  fired  from  each  gnn  aa  rapidly  as  possible. 

RUST. 

Five  rounds  to  be  fired  after  the  mechanism  of  each  gnu  has  been  rusted  in  a  thor- 
ough and  uniform  manner. 

EXCE8SIV1E  CHARGES. 

Each  gun  to  be  fired  five  charges  with  gradually  increasing  pressures,  the  maxi- 
mum bemg  about  33^  per  cent  above  the  service  pressure. 

DEFECTIVE   CARTRIDGES. 

Each  gun  to  be  tested  with  defective  cartridges  in  the  same  manner  as  is  usual  in 
the  trial  of  small  arms. 

ENDURANCE. 

The  gnns  which  sncoeyfally  pass  the  above  test  to  be  fired  100  rounds  for  endurance, 
during  which  the  general  efficiency  of  the  gun  and  its  mount,  also  the  regularity  of 
action  of  the  fuses,  will  be  carefully  observed. 

If  at  any  time  during  the  test  a  gun  shows  a  marked  inferiority  as  compared  with 
the  others,  the  test  of  this  gun  will  be  suspended. 

The  test,  in  accordance  with  the  above  programme,  waR  commenced 
November  20, 1894,  on  which  date  nine  rounds  were  fired  with  charges 
varying  from  4  pounds  to  10  pounds  of  French  smokeless  (B.  K) 
powder  which  had  been  furnished  for  use  with  this  gun.  Three  rounds 
with  the  latter  charge  and  55-pound  projectile  gave  a  mean  pressure  of 
24,390*  pounds  per  square  inch.  The  action  of  the  breech  mechanism 
during  these  rounds  resulted  in  nothing  worthy  of  special  note  except 
that  the  weight  of  the  breechblock  was  found  to  be  a  serious  hindrance 
to'  its  quick  and  easy  manipulation  in  closing. 

VELOCITY. 

With  a  charge  of  10  pounds  of  B.  N.  powder  and  projectile  weighing 
36  pounds  4  ounces,  the  velocities  with  two  rounds  were  2,017  and 
2,079  feet  per  second,  respectively.  With  the  same  charge  and  pro- 
jectile weighing  55  pounds,  three  velocities  were  taken.  The  results 
were  1,781, 1,8^,  and  1,881  feet  per  second.  During  the  firings  con- 
siderable smoke  and  fiame  issued  from  the  muzzle  at  each  discharge, 
indicating  that  the  powder  was  too  slow  for  this  gun. 
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RAPIDITY. 

For  this  test  the  charge  of  10  pounds  of  B.  N.  powder  was  used  and 
projectile  weighing  36  pounds  4  ounces.  The  number  of  rounds  fired 
in  1  minute  was  seven.  On  account  of  the  slow  combustion  of  the 
powder  large  quantities  of  flame  rushed  out  of  the  breech  of  the  gun 
ench  time  that  the  block  was  opened;  it  was  therefore  necessary  to 
suspend  the  firings  after  1  minute  and  12  seconds,  eight  rounds  having 
been  fired  in  this  time.  Efforts  were  then  made  to  obtain  a  x>owder 
which  would  answer  the  purpose  for  this  test.  Three  kinds  of  i)owder 
were  tried,  viz,  brown  prismatic,  W.  V. ;  sphere- hexagonal,  U.  P.,  lot 
3;  and  I.  B.  £.  The  first  was  found  to  be  too  slow,  the  second  too 
quick.  With  the  I.  B.  E.  the  mean  pressure  of  four  rounds,  the  charge 
being  15  pounds,  was  36,750.  This  powder  was  selected  and  the 
charge  placed  at  15  pounds. 

The  test  was  resumed  February  19.  At  the  first  round  indications  of 
a  higher  pressure  were  observed.  The  cartridge  case  stuck  in  the  bore 
and  was  backed  out  without  difficulty  by  means  of  a  rammer  passed  in 
from  the  muzzle.  The  head  of  the  case  was  slightly  distorted,  and  gas 
escaped  from  one  of  the  rivets  securing  it.  The  case  was  not  split.  A 
second  round  was  then  fired  and  the  same  indications,  though  to  a  less 
degree,  were  observed.  There  was  no  escape  of  gas  past  the  rivets.  As 
the  indications  pointed  to  high,  tibough  not  abnormal,  pressures,  it  was 
decided  for  safety  to  postpone  the  test  for  rapidity  and  to  take  addi- 
tional pressures.  To  this  end  a  case  was  unloaded,  a  pressure  plug 
placed  in  the  bottom,  and  the  charge  and  projectile  replaced.  At  this 
round  the  gun  burst,  killing  the  officer  in  charge  of  the  firing,  Lieut. 
Fremont  P.  Peck,  Ordnance  Department,  who  had  pulled  the  trigger. 
The  breechblock  and  breech  were  projected  about  100  yards  to  the  rear; 
the  pressure  plug  was  not  recovered.  The  body  of  the  cartridge  case 
remained  in  the  gun.  The  head  was  blown  off  and  to  the  left,  passing 
into  the  body  of  Lieutenant  Peck,  inflicting  a  wound  from  which  he 
died  in  about  30  minutes. 

In  loading  the  cases  the  powder  was  placed  in  a  bag,  and  when  in 
place  the  forward  ond  of  the  charge  was  about  4^  inches  in  rear  of  the 
base  of  the  projectile.  With  the  charge  used  in  the  last  three  rounds, 
a  felt  wad  about  three- quarters  of  an  inch  thick  was  placed  between 
the  powder  and  the  projectile,  leaving  a  vacant  length  of  about  3| inches. 
This  vacant  length  was  filled  with  hay. 

A  careful  investigation  was  immediately  begun  to  ascertain,  if  possi- 
ble, the  cause  of  this  disaster.  Unfortunately  the  pressure  plug  could 
not  be  found,  though  diligent  search  was  made  for  it.  The  gun  was 
star  gauged,  and  the  results  showing  the  changes  due  to  the  rounds 
from  the  tenth  to  the  thirty-sixth,  inclusive,  are  forwarded  herewith.  No 
abnormal  changes  were  dis<*x>vered  by  these  measurements.  The  appear- 
ance of  the  freshly  fractured  surfaces  indicated  good  metal.  To  deter- 
mine definitely  this  point,  the  portion  of  the  breechblock  which  was 
ruptured  from  the  gun  by  the  explosion  was  sent  to  the  Watertown 
Arsenal  for  examination  and  test  in  the  United  States  testing  machine 
at  that  arsenal.  Four  specimens  were  taken  from  this  piece,  one  longi- 
tudinal and  one  tangential  from  each  side.  The  following  is  a  general 
summary  of  the  results  of  these  tests. 
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The  report  of  the  detailu  of  these  tests,  tog^ether  with  reiiiarka  niK>n 
the  i)robable  cause  of  the  fracture,  by  the  commanding  officer  of  Water- 
town  Arsenal,  are  forwarded  herewith,  being  incloBnre  3  to  Ordnance 
Office  file  7566. 

SnbsequentlyMr.  J.  E.  Howard,  C.E.,  the  expert  in  charge  of  the  teat- 
iiig  machine  at  Watertown  Arsenal,  w^  sent  to  the  Proving  Ground  for 
the  purpose  of  making  a  thorough  inspection  of  the  remaining  tragments 
of  the  gun.  His  report,  being  inclosnre  6  to  Ordnance  Office  file  7565, 
Ib  forwarded  herewith.  The  members  of  the  Board  personally  assisted 
Mr.  Howard  in  tbeseinvestigations,  and  every  possible  source  of  informa- 
tion was  exhausted  in  theeH'orts  to  ascertain  the  cause  of  the  accident. 

Five  possible  causes  of  the  failure  of  this  gun  suggest  themselves  for 
investigation:  (1)  Premature  discbarge  of  the  gun  before  the  breech- 
block was  closed;  (2)  defective  metal  in  the  breech  of  the  gon;  (3) 
excessive  pressure  of  the  powder  gases;  (4)  defective  design  of  the 
gun;  (5)  defective  workmanship  in  its  construction. 

It  can  be  affirmed  that  the  failure  was  not  due  to  a  premature  dis- 
charge. The  gun  was  fired  with  deliberation  and  care,  and  members 
of  the  Board  who  were  present  can  positively  assert  that  the  block  was 
closed  and  locked  before  the  gun  was  fired. 

The  appearance  of  the  fresh -fractured  surfaces,  together  with  the 
tests  of  specimens  taken  from  the  breech  as  reported  above,  show  that 
the  metal  was  not  defective,  but  that  it  possessed  all  the  physical  qual- 
ities required  in  a  rapid-fire  gun  of  this  caliber. 

As  shown  by  the  record,  the  two  rounds  which  preceded  that  which 
burst  the  gun  gave  indications  of  pressnres  which,  while  not  thought 
excessive,  appeare<l  to  be  higher  than  the  standard.  In  orderto  obtain 
all  the  information  possible  on  this  point  advantage  was  taken  of  the 
I>resence  of  a  rapid-tire  gun  of  another  design  but  having  the  same  cali- 
ber and  volume  of  chamber.  Bounds  were  fired  from  this  gun,  using 
powder  taken  from  cases  selected  promiscuously  from  those  which  had 
been  prepared  for  the  Hotchkiss  rapidity  test.  The  resnits  were  aa 
follows : 
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It  was  intended  to  carry  the  charge  np  to  the  weight  (15  pounds) 
used  at  the  time  of  the  accident.  At  the  seventeenth  round,  owing  to 
defects  in  the  breechblock  developed  by  the  firings,  the  gun  was  with- 
drawn ibr  repairs,  and  up  to  this  date  has  not  been  returned.  The 
results  are  sufficient,  however,  te  indicate  that  a  charge  of  13^  pounds 
was  sufficient  to  produce  the  standard  pressure,  and  that  the  charge 
selected  for  the  rapidity  test  was  1^  pounds  too  great.  Taking  the 
highest  pressure— 38,200  pounds — recorded  for  the  13^-pound  charge, 
the  pressure  in  the  same  gun  for  15  pounds  of  the  same  powder,  calcu- 
lated by  Sarrau's  formula,  is  44,740  pounds.  This  formula  has,  by 
frequent  use,  proved  itself  very  reliable,  especially  for  this  class  of  pow- 
der and  for  charges  differing  by  small  amounts.  From  all  the  indica- 
tions and  data  obtainable,  therefore,  it  appears  that  the  pressure  at  the 
time  of  the  rupture  could  not  have  exceeded  50,000  pounds  per  square 
inch,  and  this  pressure  is  not  sufficient  to  produce  the  rupture  of  a  gun 
properly  designed  and  built.  The  area  of  the  cross  section  of  the  cham- 
ber is  about  i3  square  inches,  and  that  of  the  fractured  surface  about 
80  squaie  inches;  a  pressure  of  50,000  pounds  in  the  l>ore  would  there- 
fore produce  a  strain  at  the  fractured  surfacte  of  18,750  pounds  per 
square  inch.  To  producca  strain  at  this  surface  of  44,000  x>ounds,  the 
elastic  limit  of  the  material,  would  require  a  powder  pressure  of  117,000 
pounds  per  square  inch,  and  for  a  strain  of  89,000  pounds,  the  tensile 
strength  of  the  steel,  a  powder  pressure  of  237,000  pounds  per  square 
inch*  These  figures  indicate  that  the  cause  of  the  failure  was  not  the 
lack  of  sectional  area  of  metal  at  the  place  of  fracture.  As  to  the  pos- 
sibility of  defect  of  manufacture,  an  examination  of  the  gun  after  the 
accident  showed  a  projection  of  the  tube  at  the  rear  of  about  one-tenth 
of  an  inch  (PI.  111).  Tbis  projection  was  not  noticed  before  the  acci- 
dent, and  it  is  probable  that  in  manufacture  the  ends  of  the  jacket  and 
tube  were  faced  off  even.  The  constraint  evidenced  by  this  projection 
may  have  produced  local  strains  at  a,  tending  to  start  a  fracture. 

Anything  more  than  the  above  conjectures  in  regard  to  the  cause  of 
the  accident  is  entirely  in  the  nature  of  speculation. 

Frank  H.  Phipps, 
Major  J  Ordnwnce  Department^  U.  8.  A.,  President. 

Frank  Hbath, 
Captain^  Ordnance  Department^  U,  8.  A, 

J.  O.  Ayrbs, 
Captain,  Ordnance  Department^  U,  8,  A, 

William  Grozier, 
Captain^  Ordnance  Department,  U.  8,  A. 

The  Chief  of  Ordnance,  United  States  Army, 

Washington,  D.  0. 
(6327— Bnc.  7) 
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APPENDIX  25. 


Btoord  of  firing  wUh  Hotchkiss  4,7S'inch  rapid-fire  gun  at  Sandy  Hw>k 

[Olject  of  firing,  to  tett  working 


Sftte. 


Kg. 

of 

fire. 


1894. 
IJlov.  20 


Nov.  20 


Kov.  20 


Nov.  20 
Jiixv.  20 

Not.  20 
Nov.  20 
Nov.  20 
Not.  20 


2 


4 
5 

6 

7 
8 


Powder. 


Kind. 


« 
o 

9. 

®  s 

o  o 

a 


Weight. 


IA»9.0z. 
4  0 
2 

igniter. 

4 

2 

7 

0 
2 

igniter. 

7 

2 

8 

0 
2 

igniter. 

8  2 

8  8 

8  8 

0  8 

10  0 

10  0 

10  0 


Prq)ectile. 


Kind. 


•a 

3 

tt 

s 

I 

is 


o 


CQ 


Weiglit. 


£A«.  Of. 
54      0 
1     0  sand. 


55 


53    12 
1     4  aand. 


55     0 


54      4 

12  sand. 


55 
55 
55 

55 
65 
55 
55 


0 
0 
0 

0 
0 
0 
0 


Eleva 
tion. 


o      ' 


Inatru- 

mental 

velocity, 

300  feet 

ftom 
mnzUe. 


F9eU 


Preasure, 

perranare 

inch  of  bore. 


Po%md*. 
5,  6,286 


12.762 


5,  16,556 


5,  18,160 

10,  18,6i>l 

5,  22,757 

10,  21,292 

5,  24,024 

10,  24,802 


[Oljeot  of  firing,  exhibition  before  the 


1804. 
Nov.  22 

10 

10 

0 

Lot  505 

86 

1 

4 
0 

36 

4 

[Object  of  ^ring,  to 


1896. 

Jan.  5 

11 

< 

Jan.  5 

12 

Jan.  5 

18 

» 

Jan.  5 

14 

Jan.  5 

16 

■ 

o 


10 
10 
10 
10 
10 


2  igniter. 

0 

2  igniter. 

0 

2  igniter. 

0 

2  igniter. 

0 

2  igniter. 


CO  o 


36  4 

36  4 

65  0 

55  0 

55  0 


3 
8 
3 
3 
3 


2,016X 
2, 017/ 

2,074\ 
2,083/ 

1,780\ 
1,782/ 

Loat.\ 
1,885/ 

1,879\ 
1,882/ 


[Object  of  firing. 


1895. 
Jan.  15 


B 


French  smoke- 
less,  B.  N. 


10     0 

2  igniter. 


86     4 
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Proving  Oraundf  from  November  go,  1804,  to  February  19, 1895, 
of  OArriage  and  determine  charge.] 


Kecoil. 

Conn- 

ter 
recoil. 

Special  remarks  about  each  fire,  each  aa 
efTect  on  piece,  action  of  breeoh  mechan- 
ism, consumption  of  powder,  sound  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc. 

General  remarks. 

Inches. 
«i 

SI 
9 

? 

9 
9 
9 
9 

Inches. 
6| 

H 

9 

? 

9 
9 
9 
9 

Three  attempts  failed   to  ignite  charge. 
Cartridge  removed  and  taken  apart,  and 
igniter  found  to  have  dropped  to  the  bot- 
tom of  the  case;  the  cap  was  exploded. 
Case  recapped  and  made  up  again.  Many 
unbumed  grains  from  muzzle. 

Many  unbumed  ffrains  and  a  great  quantity 
of  name  issued  from  muzzle  at  discharge. 

The  primer  exploded  but  failed  tc  ignite 
the  charse.    Case  removed,  recapped;  and 
fired  at  first  attempt. 

Gun  mounted  on  its  own  carriage. 
Rounds  1  to  7,  inclusive,  fired  to  sea. 
Rounds  8  to  10,  inclusive,  find  into 

sand  butt  Ko.  2. 
It  is  all  one  man  can  do  to  close  block, 

owing  to  its  great  weight. 

Glycerin  and  water  removed  from  cylinders 
and  cylinders  filled  with  pure  glycerin. 

' 

Board  of  Ordnance  and  Fortification.] 


obtain  velocities.] 


8} 

84 

••■•.•.•.••.«••••.••••••••■•.•••••••. ••••Va... 

\ 

Gun  star-eauged  before  this  firing. 
>  Considerable  smoke  and  flame  issued 
from  muzzle  at  each  discharge. 

4 

to  test  rapidity.] 


8* 


'  Fired  to  note  the  place  of  striking.  Num- 
ber of  rounds  nred  in  1  minute,  7.  8o 
much  flame  came  out  of  the  breech  of  the 
ffun  when  block  was  opened  (due  to  the 
slow  combustion  of  this  ]>owder)  that 
firing  for  rapiditv  was  suspended  after  1 
minute  12  seconas,  8  rounds  being  fired. 


Fired  to  sea. 

Elevation  changes  on  firing. 
One  of  the  oases  was  split  near  choke 
84  inches  long  and  4  inch  open. 


mm 
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Record  of  firing  with  HoUsMdas  4.7!8'inch  rapid-fire  gun  at  Sandy  Hook  Proving 

[Object  of  tiring. 


I>ate. 

Ko. 

of 

Are. 

1895. 

Jan.  28 

26 

Jan.  28 

26 

Jan.  28 

27 

Jan.  28 

28 

Jan.  29 

29 

Jan.  29 

30 

Jan.  29 

31 

Jan.  30 

32 

Jan.  30 

83 

Powder. 


Kind. 


"Weight. 


Projectile. 


Kind. 


Lb9. 

Sphero-hezag-     10 
onal,U.F.,lot3.  ; 
Prismatic,  W.V    15 

U.  F.,lot3 13 

I 

U.F.,  lots ;  15 


U.  F.,  lot  3 


Sphere -hexag- 
onal, I.  B.  E. 
I.B.E 


I.  B.  E. 
X.  B.  E. 


14 
15 
15 
15 
15 


Ot. 

0 

2^  igniter. 

2^  igniter. 

2|  igniter. 

0 

2|  igniter. 

0 

2fr  igniter. 

0 

24  igniter. 

0 

2)  igniter. 

0 

2^  igniter. 

2i  igniter. 


Weight. 


Lbs.  Oz. 
86     4 

36 

36 

36 


36 
36 
36 
36 
36 


4 
4 
4 

4 
4 

4 
4 
4 


Eleva- 
tion. 


Instru- 
mental 
velo<5ity, 
300  feet 

from 
muEzle. 


Feet. 


Pressure, 

per  sonaro 

inch  of  bore. 


Pounds. 
15,  less  thaii\ 

24,000      / 
5,  less  than\ 

24,000      / 

15,   28,186 
15,   46.556 


/15,  less  than\ 
\      32, 000      / 

5,  36,667 

5,  36,356 

5,  37,511 

10,  36,467 


[Object  of  firing. 


1896. 
Feb.  19 

Feb.  19 

Feb.  19 


34 
35 
36 


I.  B.  E. 
I.  B.  E, 
I.  B.  E. 


15      0 

2  igniter. 
15      0 

2  igniter. 
15      0 

2  igniter. 


36 
36 
36 


4 
4 
4 
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Ground,  from  November  SO,  1894,  to  February  19,  1895 — Continued, 
to  obtain  preaanre.  J 


Kecoil. 

Coaii« 

ter 
reooil. 

Inches. 

Special  remarka  abont  each  flro,  aaoh  as 
ett'eot  on  piece,  action  of  breech  mechan- 
ism, conauroption  of  powder,  sound  of 
projectile  in  flight,  scattering  of  ftag- 
menta,  etc. 

General  remarka. 

Inches, 

8 

' 

8* 
81 
8| 

8i 

8* 

■  8i 

«l 
8} 

* 

1 
1 





Case  expanded  no  much  aa  to  oanae  diffi- 
culty in  opening  block. 

Caae  extracted  with  difflcultv  ....'. 

An  igniter  of  ^  onnooa  rifle  powder 
waa  placed  loose  on  base  of  case 
over   the  cap.     The  powder  waa 
placed  in  a  aerge  cartridge  bag  and 
put  in  the  caae,  only  1  wad  (felt) 
being  used  in  i!h)nt  of  powder. 

• 

1 

f 

to  test  rapidity.] 


■ 

1 

Fired  for  preasure.    Charge  put  up  aa  in 
ronnda  84  and  85.     Gun  bunt,  Killing 
Lieut.  F.  P.  Peck,  Ordnance  Department, 
the  officer  in  charge  of  the  firing.    A  por- 
tion of  the  breech  end  of  the  gun,  weigh- 
ing with  breechblock  801  pounda,  waa 
thrown  300  feet  to  the  rear.     Head  of 
cartridge  caae  blown  off.    A  portion  of 
thia  head,  together  with  some  fragments 
of  the  eun,  entered  the  body  of  Llenten- 
ant  Peck,  cauaing  his  death.    The  photo- 
graphs herewith  show  part  of  the  gun 
which  burst,  and  the  character  of  the 
fracture.    Pressure  gauge  could  not  be 
found. 

The  igniter,  2  ounces  rifle  powder, 
was  sewed  to  the  base  of  the  bag  ao 
as  to  be  directly  over  the  primer. 
The  powder  was  put  in  a  serge  car- 
tridge bag  aod  plac^  in  the  case. 
One  wad  was  used,  and  the  remain- 
y  ing  space  between  the  powder  and 
shell  was  filled  with  dry  hay. 

For  the  Board:  Frank  H.  Phipps, 
M^jor,  Ordnance  Department,  U.S. 
A.,  President. 

Frank  Heath,  Captain,  Ordnance  De- 
partment, commanding. 
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APPENDIX   25. 


Star  gauging  of  JSoiekkiM  4,7tAnch  rapid-fire  gun,  Sandy  Hook  Proving  Ground, 

[4.72'inch  ring  and  points.    Temperatore:  Jan.  4, 1896,  ontaSde  bore  30°,  Inside  34<>;  Feb.  2S,  1899,  out- 
side bore  280,  inside  SQo.j 


After  10 

After  36 

After  10 

After  36 

From 

rounds, 

rounds, 

Increase. 

From 

roands, 

rounds. 

Increase. 

mnosle. 

Jan.  4, 

Feb.  23, 

muzzle. 

Jan.  4, 

Feb.  28. 

1805. 

1895. 

1895. 

1895. 

InehM. 

Inches. 

Jnehes. 

Inehes. 

Inehe*. 

Inches, 

Inches. 

Inches. 

0 

4.7250 

4.7250 

0.0000 

90 

4.7260 

4.7260 

0.0000 

5 

4.7250 

4.7245 

.0005 

95 

4.7265 

4.7260 

-  .0005 

10 

4.7250 

4.7250 

.0000 

100 

4.7265 

4.7255 

—  .0010 

15 

4.7250 

4.7250 

.0000 

105 

4.7260 

4.7260 

.0000 

20 

4.7255 

4.7250 

.0005 

110 

4.7260 

4.7260 

.0000 

25 

4.72<K) 

4.7250 

—  .0010 

115 

4.7255 

4.7260 

.0005 

30 

4.7255 

4.7250 

—  .0005 

120 

4.7255 

4.7260 

.0005 

35 

4.7260 

4.7255 

—  .0006* 

125 

4.7260 

4.7260 

.0000 

40 

4. 7255 

4.7250 

—  .0005 

127 

4.7260 

4.7260 

.0000 

45 

4.7260 

4.7250 

—  .0010 

129 

4.7260 

4.7260 

.0000 

50 

4.7256 

4.725P 

—  .0005 

131 

4.7260 

4.7260 

.0000 

55 

4.7260 

4.7250 

—  .0010 

133 

4.7260 

4.7260 

.0000 

60 

4.7260 

4.7250 

—  .0010 

135 

4.7270 

4.7270 

.0000 

05 

4.7260 

4.7260 

.0000 

137 

4.7320 

4.7840 

.0020 

70 

4.7260 

4.7260 

.0000 

139 

4.7400 

4. 7410 

.0010 

75 

4.7260 

4.7260 

.0000 

141 

4. 7480 

4.7485 

.0005 

80 

4.7256 

4.7250 

—  .0005 

143 

4.7585 

4.7590 

.0005 

86 

4.7260 

4.7250 

—  .0010 

144 

4,7670 

4.7680 

.0010 

GROOVES. 


0 

4.8185 

4.8190 

0.0005 

90 

4.8185 

4.8185 

0.0000 

5 

4.8190 

4.8195 

.0005 

95 

4.8190 

4.8190 

.0000 

]« 

4.8190 

4.8190 

.0000 

100 

4.8185 

4.8185 

.0000 

16 

4.8186 

4.8190 

.0005 

106 

4.8186 

4.8185 

.0000 

20 

4.8190 

4.8195 

.0005 

110 

4.8180 

4.8180 

.0000 

25 

4.8190 

4.8190 

.0000 

116 

4.8180 

4.8175 

—  .0005 

30 

4.8200 

4.8200 

.0000 

120 

4.8175 

4.8175 

.0000 

85 

4.8200 

4.8200 

.0000 

126 

4.8176 

4.8170 

-  .0005 

40 

4.8200 

4.8200 

.0000 

127 

4.8170 

4.8170 

.0000 

45 

4.8200 

4.8195 

—  .0005 

120 

4.8180 

4.8176 

-  .0005 

60 

4.8200 

4.8200 

.0000 

181 

4. 8175 

4.8170 

—  .0005 

56 

4.8195 

4.8200 

.0006 

183 

4.8180 

4.8176 

—  .0005 

60 

4.8196 

4.8200 

.0005 

135 

4.8180 

4. 8175 

.0005 

65 

4.8190 

4.8200 

.0010 

187 

4.8180 

4.8185 

.0005 

70 

4.8190 

4.8195 

.0005 

139 

4.8180 

4.8190 

.0010 

75 

4.8190 

4.8190 

.0000 

141 

4.8190 

4.8200 

.0010 

80 

4.8186 

4.8185 

.0000 

148 

4.8196 

4.8200 

.0005 

85 

4.8185 

4.8185 

.0000 

144 

4.8200 

4.8200 

.0000 

CHAMBER  VERTICAL. 


After  10 

After  36 

After  10 

After  36 

From 
breeob. 

rounds, 
Jan.  5, 

rounds, 
Feb.  23, 

Increase. 

From 
breech. 

rounds, 
Jan.  5, 

rounds, 
Feb.  23, 

Increase. 

1895. 

1806. 

1805. 

1885. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

9 

5.8940 

5.3960 

0.0010 

23 

5.2500 

5.2560 

0.0060 

10 

6.3860 

5.3850 

—  .0010 

25 

5.2330 

5.2350 

.0020 

12 

6.8770 

5.8060 

—  .0010 

27 

5.2100 

5.2120 

.0020 

13 

6.3530 

5.3560 

.0020 

29 

5.1895 

5.1900 

.0005 

15 

6.3820 

6.8350 

.0030 

31 

5.1700 

5.1700 

.0000 

17 

6.3180 

5.3160 

.0020 

33 

5.0210 

6.0320 

.0110 

19 

6.2930 

6.2950 

.0020 

35 

4.9285 

4.9300 

.0015 

21 

5.2740 

5.2700 

.0020 

37 

4.8650 

4.9300 

.0660 
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CHAMBER  HORIZONTAL. 


After  10 

After  36 

After  10 

Aft«r36 

From 

ronnds, 

ronnds. 

Incroase. 

'<    From 

ronnds, 

rounds, 

Increase. 

breech. 

Jan.  5, 

Fob.  23, 

j  breech. 

Jan.  5, 

Feb.  23, 

Jnehn. 

1895. 
Inches. 

1895. 

Inehes. 

1 
Inehes. 

1895. 

1895. 
Inehes. 

Inehes, 

Inches. 

Inehes. 

9 

5.3940 

5.4000 

0.0060 

1          23 

5.2510 

5.2550 

0.0040 

10 

5.3^60 

5.3900 

.0040 

'          25 

5.231C 

5.2350 

.0040 

12 

5.3780 

5.8700 

—  .0080 

27 

5.2090 

5.2120 

.0030 

13 

5.3530 

5.3600 

.0070 

29 

5.1890 

5.1800 

.0000 

15 

5.3320 

6.3350 

.0030 

81 

5.1680 

^   5.1700 

.0020 

17 

5. 3130 

5.3150 

.0020 

33 

5.0200 

5.0300 

.0100 

19 

5.2930 

5.2960 

.0030 

35 

4.9285 

4.9300 

.0015 

21 

5.2740 

5.2760 

• 

.0020 

87 

4.8650 

4.9300 

.0650 

When  the  star  ganse  is  set  to  thn  4.72*inch  ring  there  is  not  throw  onongh  to  bring  the  points  in 
contact  with  the  wi^ls  of  the  chamber.    To  star  gauge  the  chamber  after  tne  thirty-sixth  round  the 

¥)int8  wore  brought  in  contact  with  the  walls  of  the  chamber  and  the  reading  on  the  gauge  noted, 
he  star  gauge  was  then  withdrawu  and  the  distauoe  across  the  points  was  calipered,  the  reading 
on  the  star  gauge  remaining  tho  same. 

The  eun  was  star  gauged  after  tho  tentli  round  by  Gregory  Gerdom,  Jr.,  and  after  the  thirty  ^sixth 
round  by  Gregory  (ierdom,  sr.,  owing  to  certain  discrepancies  in  the  results  of  the  star  gauging  by 
the  former  after  the  thirty-sixth  lound. 

The  differences  between  the  two  star  gaugings  probably  do  not  indicate  the  true  amount  of 
change. 

The  last  star  gauging  is  correct.  Tho  great  difference  of  0.0660  inch  at  the  37-inch  is  undoubtedly 
due  to  an  error  m  the  &nt  star  gauging. 

CHARLB8  B.  WhBXLBB, 

LietUenant^  Ordnance  I>epartiment.  U.  S.  A. 


Appendix  26. 


TRIAL  OF  SCBNEIDEB  Ig-CM,  {4.72'INCB)  RAPID-FIRE  OUN  AND  MOUNT. 

(10  plates.) 

The  Ordnance  Board,  U.  8.  A., 

New  Yoek  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  Oity^  February  J28y  1896. 

Sir:  The  following  report  of  the  test  of  a  Schneider  4.72-inch  rapid- 
tire  gun  and  meant  is  respectfully  submitted. 

Description. 

THE  GUN. 

The  gun  is  of  steel,  and  comprises — 

A  tube  extending  the  whole  length  of  the  gun  and  inclosing  the 
breech  mechanism; 

A  jacket  shrunk  over  the  tube; 

A  series  of  hoops  shrunk  over  the  jacket  and  tube  for  about  two- 
thirds  the  length  of  the  gun. 

Two  of  these  hoops  have  dovetailed  projections  which  secure  the  gun 
to  the  hydraulic  brakes. 

The  chamber  is  conical  for  the  greater  portion  of  its  length,  succeeded 
by  a  short  cylindrical  part  for  the  neck  of  the  case.  This  cylindrical 
part  is  connected  with  the  rifling  by  the  forcing  cone. 

BREECH  MBCHAXISM. 

(Plates  I  and  II.) 

The  breech  mechanism  comprises  the  breechblock,  the  console,  the 
extractor  and  its  parts,  and  the  maneuvering  and  firing  mechanisms. 

The  breechblock  Y  is  of  steel,  and  has  upon  its  cylindrical  surface 
three  plain  and  three  threaded  sectors,  and  two  grooves  in  which  work 
the  guides  on  the  console  during  the  translation  of  the  block.  Becessed 
along  its  axis  is  a  chamber  for  the  firing  pin,  and  upon  its  rear  sur&ce 
are  secured  the  handle  K  and  maneuvering  lever  A. 

The  console  G  is  of  brass,  secured  to  the  face  of  the  breech  by  the 
hinge  pin  E.  By  means  of  a  double  ^tch  L  it  can  be  locked  either  to 
the  gun  or  the  breechblock,  depending  on  the  position  of  the  latter. 

The  extractor  and  its  parts  comprise  the  extractor  x^roper  B,  a 
toothed  sector  D,  a  slide  bracket  B',  and  a  finger  F.  The  extractor  proper 
is  a  rack  having  at  its  front  end  a  claw.  In  the  rack  the  toothed  sector 
constantly  engages.    The  slide  bracket  is  bolted  to  the  face  of  the 
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breech,  and  its  upper  surface,  with  the  lower  part  of  the  screw  box, 
constitutes  the  guide  for  the  extractor.  The  toothed  sector  turns  on 
the  hinge  pin  and  is  actuated  by  the  finger  drawing  out  the  extractor. 
The  finger  F  is  a  vertical  pin  secured  to  the  console,  and  transmits  the 
rotation  of  the  console  to  the  toothed  sector  by  engaging  in  a  recess  d  in 
the  latter.  It  has  upon  its  upper  surface  a  projection  F,  which  bears 
constantly  upon  the  incline  e  upon  the  hinge  pin.  This  incline  with- 
draws the  finger  from  its  recess  during  the  last  part  of  the  operation 
of  swinging  aside  the  block  and  console,  when  the  cartridge  case  has 
been  sufficiently  drawn  out  to  be  removed  by  hand. 

The  maneuvering  parts  comprise  the  operating  lever  A,  the  locking 
lever  k^  the  handle  K,  the  locking  stud  J,  and  the  stop  bolts  M. 

The  operating  lever  A  is  bolted  to  the  block  and  recessed  for  the 
locking  lever  and  sear  of  the  firing  mechanism.  The  locking  lever  Jc  is 
pivoted  about  an  axis  in  the  operating  lever,  and  is  forced  outward  by 
a  spring  b.  It  engages  with  the  locking  stud  and  also  in  a  groove  cut 
in  the  face  of  the  breech.  The  locking  stud  is  secured  to  the  face  of 
the  breech  and  provided  with  a  spring  I  and  cateh  spring  m.  The  outer 
surface  of  this  stud  has  a  shoulder  against  which  bears  the  locking 
lever  and  an  incline  over  which  it  slides  prior  to  engaging.  During 
recoil  the  stud  is  forced  relatively  forward  and  inward,  releasing  the 
locking  lever  and  permitting  the  catch  spring  m  to  engage  in  a  notch 
in  it,  keeping  the  stud  forward.  In  this  position  the  operating  lever 
can  be  readily  rotated.  When  not  firing  the  stud  must  be  forced 
inward  by  pressure  before  the  block  can  be  rotated.  The  handle  K  is 
used  to  withdraw  the  breechblock.  The  stop  bolts  M  limit  the  rota- 
tion of  the  operating  lever.  After  firing,  to  operate  the  breech  mechan- 
ism the  operator  grasps  the  operating  and  locking  levers  with  his  right 
hand  and  the  handle  K  with  his  left.  By  pressure  on  the  locking  lever 
it  is  released  from  the  groove  in  the  face  of  the  breech  and  the  oper- 
ating lever  is  then  rotated  to  the  left  one-sixth  of  a  turn,  unlinking  the 
breechblock.  By  pulling  on  the  handle  K  and  the  operating  lever  the 
block  is  withdrawn  until  it  strikes  the  faces  of  the  guides  on  the  con- 
sole, the  shock  of  which  frees  the  double  latch  pin  and  permits  it  to 
engage  with  the  block.  The  combined  block  and  console  are  now  free 
to  rotate  about  the  hinge  pin.  By  pulling  on  the  operating  lever  the 
block  and  console  rotate  to  the  left;  the  finger  F  strikes  against  its 
recess  in  the  toothed  sector,  the  shock  loosening  the  empty  case. 
Further  rotation  causes  the  finger  through  the  toothed  sector  to  draw 
out  the  extractor,  and  at  the  same  time  the  slope  on  the  hinge  pin  with- 
draws the  finger  out  of  its  recess.  Before  the  rotation  is  completed 
the  finger  leaves  its  recess,  becoming  disengaged  from  the  toothed 
sector.  The  empty  case  is  now  sufficiently  withdrawn  to  permit  of  its 
removal  by  hand. 

The  gun  is  adapted  to  either  percussion  or  electrical  firing. 

The  percussion  firing  mechanism  is  self-cocking,  and  comprises  essen- 
tially a  firing  pin,  sear,  and  trigger.  The  firing  pin  N  and  its  spring  n 
are  recessed  in  the  axis  of  the  block.  The  pin  has  in  front  a  retractor 
spring  j)  to  keep  its  point  flush  with  the  face  of  the  block,  and  in  rear 
a  tail  P,  under  which  bears  the  sear  E.  The  sear  is  recessed  in  the 
oi)erating  lever  and  rotates  about  an  inclined  axis  d,  which,  by  a  pro- 
jection in  one  and  groove  in  the  other,  when  the  breech  mechanism  is 
locked,  forms  a  common  axis  with  that  of  the  trigger.  The  trigger  S  is 
directly  underneath  the  sear  when  the  block  is  locked,  and  rotates 
about  an  inclined  axis  e  fixed  in  a  bracket  bolted  to  the  face  of  the 
breech.    The  sear  and  trigger  are  provided  with  springs  which  bring 
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all  the  parts  to  their  initial  position  after  firing.  Palling  the  lanyard 
(the  block  being  locked)  rotates  the  common  axis  of  the  sear  and  trig- 
ger, draws  out  the  point  of  the  sear,  bringing  with  it  the  firing  pin, 
and  the  latter  is  released,  firing  the  gun  as  soon  as  the  sear  ceases  to 
bear  under  the  tail  of  the  firing  pin.  PuUi  ng  the  lanyard,  the  block,  not 
being  locked,  transmits  no  motion  whatever  from  the  trigger  to  the 
sear,  since  their  axes  are  not  then  common. 

In  order  to  fire  electrically  the  parts  constituting  the  firing  pin  and 
sear  are  replaced  by  insulated  conductors.  One  terminal  of  the  firing 
battery  is  in  contact  with  the  mount  and  the  other  with  an  insulated 
binding  post  on  the  face  of  the  breech.  When  the  block  is  locked  the 
conductor  in  the  operating  handle  makes  contact  with  the  binding  post 
on  the  face  of  the  breech  and  the  circuit  is  made  complete  by  a  button 
circuit  closer  held  by  the  operator. 

Nometiclaiure,  Plate  /. 


Name. 


6— Console 

E—Hingepin 

Y— Breocholock . . . . 
A— Operating  lover 

N— Firing  pin 

S— Sear.. 


Parts 


S— Trigger 

B— Extractor  .... 
J— Locking  stud . 
L— Double  latoh  . 
H^Stop  bolto  (2). 


Parts. 


5 

9 

3 

10 


THE  MOUNT. 


(Plates  III,  IV,  V,  VI,  VII.) 

The  mount  comprises  essentially  a  cradle,  chassis,  racer,  bedplate, 
shield,  and  training  mechanism. 

The  cradle  A  comprises  a  fixed  part  and  a  recoiling  part. 

The  fixed  part,  consists  of  two  side  beams  d,  connected  with  each 
other  by  a  central  transom  a  underneath  the  gun.  These  beams  have 
trunnions,  which  have  their  bearings  on  the  chassis  and  support  the 
weight  of  the  gun  and  cradle.  Projections  at  the  forward  and  rear 
ends  of  the  beams  furnish  points  of  attachment  for  the  piston  rods  of 
the  hydraulic  brakes  and  the  compressor  rod  of  the  recuperator  springs. 

The  recoil  parts  comprise  the  hydraulic  brakes  and  the  recuperator 
springs. 

The  hydraulic  brakes  are  symmetrically  placed  one  on  each  side  of 
the  gun,  and  operate  in  identically  the  same  manner.  Each  brake  is  a 
solid  casting  and  comprises  a  front  and  a  rear  cylinder,  F  and  F',  each 
having  its  own  piston  and  rod.  The  gun  is  attached  to  these  brakes 
by  dovetailed  projections.  Directly  underneath  the  brakes,  at  their 
forward  ends,  are  projections,  b,  which  serve  as  abutments  for  the 
recuperator  springs,  r,  mounted  on  the  compressor  rod  K.  This  rod  is 
formed  with  a  head  at  its  forward  end  which  bears  against  a  projection 
in  the  side  beam,  and  at  its  rear  end  with  a  screwed  part  which  works 
in  a  long  nut  d  attached  to  the  same  beam.  This  arrangement  permits 
of  giving  an  initial  compression  to  the  springs.  Yolnte  springs  are 
employed,  separated  by  disks  which  prevent  them  from  getting  foul  of 
each  other.    Each  recuperator  has  ten  springs. 

After  firing  the  gun  and  brakes  recoil.  The  pistons  remain  immovable. 
Liquid  is  in  consequence  forced  from  the  front  to  the  rear  of  each  piston 
tbi*oagh  grooves  cut  in  the  cylinders.    These  grooves  have  a  vari9'ble 
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section  calculated  to  give  a  constant  resistance  daring  recoil.  The 
formation  of  a-  vacuum  in  the  front  cylinder,  due  to  the  exit  of  the 
piston  rod,  is  obviated  by  having  the  counter  stem  of  the  rear  pistou 
enter  this  cylinder  during  recoil.  The  return  to  battery  is  obtained 
from  the  power  stored  up  in  the  recuperator  springs  during  recoil,  the 
hydraulic  brakes  regulating  the  return,  and  the  buffers  m  taking  up 
any  shock.    The  maximum  extent  of  recoil  is  8.3  inches. 

The  chassis  e  consists  of  two  side  frames  of  cast  steel  bolted  to  the 
racer.  The  left  side  frame  has  cast  with  it  a  bracket  which  forms 
clearings  for  the  training  mechanisms  and  a  point  of  attachment  for  the 
shoulder  piece  H. 

The  racer  D  is  a  cast-steel  plate  having  at  the  center  the  recess  for 
the  pivot  of  the  bedplate,  and  on  its  underside  the  upper  roller  path. 
The  racer  turns  on  24  conical  rollers  held  in  place  by  two  concentric 
rings,  in  which  the  spindles  of  the  rollers  bear.  The  racer  is  provided 
with  a  dust  guard,  S,  for  the  roller  paths,  and  a  locking  bolt,  O,  for 
clamping  the  gun  and  mount  to  the  bedplate. 

The  bedplate  E  is  bolted  to  the  concrete  foundation.  Its  upper  sur- 
face constitutes  the  lower  roller  path.  A  toothed  ring  is  attached  to 
the  bedplate  for  training  in  azimuth. 

The  shield  consists  of  two  side  plates,  a  front  plate,  and  a  hood,  bolted 
together  by  angle  irons.  The  shield  is  fastened  to  the  racer  in  front 
and  on  the  sides  by  strong  angle  brackets.  The  thickness  of  the  side 
and  front  plates  is  2.7  inches  and  of  the  hood  1.2  inches. 

Training  in  elevation  is  obtained  by  means  of  a  handwheel,  P,  which 
rotates  a  horizontal  shaft  mounted  in  a  bracket  on  the  left  side  frame 
of  the  chassis.  This  shaft  has  at  its  far  extremity  a  worm,  engaging  a 
worm  wheel,  W,  which  rotates  on  the  same  shaft  a  pinion,  fi,  that  engages 
with  a  toothed  sector  attached  to  the  cradle.  A  friction  clutch  x>ermit8 
of  slight  displacement  of  the  elevation  during  recoil  and  prevents  ii^ury 
to  the  parts  from  shock. 

Training  in  direction  is  given  by  a  handwheel,  J,  which  works  a  worm 
on  the  same  shaft.  This  screw  rotates  a  worm  wheel  on  a  vertical  axis 
having  at  its  lower  extremity  a  pinion,  L,  which  engages  with  the  toothed 
ring  on  the  bedplate. 

The  sights  are  very  simple.  The  breech  sight  consists  of  a  vertical 
bar  and  a  crosspiece  attached  to  it.  The  bar  fits  in  a  socket  attached 
to  the  cradle  and  is  operated  by  a  pinion  engaging  with  a  rack  on  the 
bar.  The  bar  has  a  scale  of  equal  parts  in  millimeters,  graduated  on 
it.  The  crosspiece  is  graduated  in  millimeters  and  deflection  is  given 
by  a  milled  head  and  screw.  Its  upper  surface  is  interrupted  by  a 
small  indent  forming  the  open  sight.  The  front  sight  is  a  piece  of 
pointed  iron  fastened  to  the  cradle. 

The  training  mechanisms  and  sights  are  on  the  left  side  of  the  gun, 
and  are  readily  operated  by  one  man. 

AMMUNITION. 
(Plate  VIII.) 

The  ammunition  is  fixed,  and  is  contained  in  a  metallic  cartridge 
case.  This  case  is  of  brass  drawn  out,  and  is  recessed  in  its  head  for 
percussion  or  elective  primers. 

The  powder  is  either  smokeless  B.  N.  or  brown  prismatic.  A  prim- 
ing of  black  powder  is  required  with  the  former.    The  projectile  is 
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forced  into  the  open  end  of  the  case  as  far  as  the  rotating  band.  The 
projectiles  are  of  three  kinds— ordinary  cast  iron,  chrome  steel,  and 
shrapnel. 

The  plate  shows  the  operations  used  in  forcing  the  projectile  to  its 
seat  in  the  case  and  one  of  the  cases  already  iixed. 

The  following  are  the  principal  particulars  with  respect  to  the  gun 
and  mount,  furnished  by  the  Schneider  Company: 

Weight  of  gan tons..  3.2 

Length  of  gun inches..      236.2 

Length  of  gun  in  calihers 50 

Weight  of  projectile pounds. .        48.4 

Powder  charge,  brown  prismatic do 26.5 

Powder  charge,  smokeless  B,  N do 18.2 

Weight  of  loaded  cartridge  case do 87 

Initial  velocity  using  brown  prismatic feet  per  second . .  2, 346 

Initial  velocity  using  B.  N.  smokeless do 2,658 

Thickness  of  iron  plate  that  can  be  penetrated  at  muzzle  with  initii^ 

velocity  2,658  feet  per  second inches..        12 

Weight  of  mount  witnout  shield pounds..  6, 280 

Weight  of  shield do....  8,710 

The  programme  adopted  for  the  test  of  4.72-inch  rapid-fire  guns  is  as 
follows : 

Each  gun  to  be  carefully  examined  by  the  Board.  The  number  of  parts  of  the 
breech  mechanism  in  each,  their  strength,  simplicity,  and  certainty  of  action  to  be 
noted;  also  the  ease,  safety,  and  certainty  of  the  breech  mechanism  as  a  whole. 
Note  especially  the  action  of  the  firing  pin  and  extractor,  and  the  maximum  outward 
position  of  the  cartridge  when  it  can  be  pushed  home  by  the  breechblock.  During 
this  examination  20  rounds  to  be  fired  at  will  from  each  gun. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  from  each  gun  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1  mile  and  3,000  yards,  the  same  condi- 
tions of  aiming  being  repeated  at  each  round  with  the  guns,  respectively,  and  the 
mean  deviations  determined. 

RAPIDITY. 

Determine  the  number  of  rounds  that  can  be  fired  in  3  minutes,  noting  carefully 
during  the  firing,  and  especially  at  the  termination  of  the  test,  the  condition  of  the 
guns  as  regards  neat  and  ease  and  certainty  of  action. 

Two  detachments  of  men  to  be  used,  the  first  to  be  relieved  in  1  minute  30  seconds. 

The  above  test  to  be  repeated  if  found  necessary  by  the  Board. 

RAPIDITY   WITH   ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and  1-mile  targets; 
also  10  aimed  shots  at  targets  in  same  line  and  ranges  of  500  yards  and  1,000  yards 
alternately;  also  10  aimed  shots  alternately  at  targets  at  about  500  yards  range, 
placed  about  75  feet  apart. 

TEST   OF  SHRAPNEL. 

Against  steel  plates. — Two  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arsenal 
sensitive-point  fuses  and  fired  to  burst  while  passing  through  a  screen  placed  in  front 
of  a  l^inch  rolled-steel  plate  located  about  150  feet  from  the  gun,  the  effect  on  the 
plate  of  the  fragments  to  be  noted.  The  charge  in  above  test  to  be  such  as  to  give 
a  muzzle  velocity  equal  to  the  remaining  velocity  at  1  mile  when  fuU  charges  are 
used. 

Far  dispersion. — Three  shrapnel  of  each  kind  to  bo  fitted  with  I>ankford  Arsenal 
sensitive-point  fuses  and  fired  to  burst  while  passing  through  a  screen  placed  about 
100  feet  in  front  of  the  1,000-yard  target,  and  the  number  of  hits  and  their  character 
as  regards  penetration,  etc.,  to  be  observed. 
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CANISTER. 

Two  canister  of  each  kind  to  be  fired  against  a  l^-inch  rolled -steel  plate  to  be  located 
about  300  yards  from  tbe  gnn,  and  effects  on  the  plate  to  be  noteu;  also  two  canis- 
ter of  each  kind  to  be  fired  against  a  screen  26  by  20  feet  located  about  100  yards 
from  the  gun,  the  number  of  hits  at  each  round  to  be  noted. 

RAPIDITY   WITH  ACCURACY  AGAINST  A  MOVING  TARGET. 

A  boat  on  which  is  placed  a  suitable  target  to  be  towed  across  the  line  of  Are  at  tbe 
rate  of  about  6  miles  an  hour.  While  within  ranges  of  from  500  to  2,000  yards  each 
gun  to  be  fired  aimed  shots  as  rapidly  as  possible  for  3  minutes,  the  number  of -hits 
to  be  noted. 

DUST. 

The  mechanism  of  each  gun  to  be  exposed  to  a  blast  of  fine  dust  in  such  manner  as 
to  insure  its  being  uniformly  and  equally  covered  with  the  dust,  after  which  20  rounds 
to  be  fired  from  each  gun  as  rapidly  as  possible. 

RUST. 

Five  rounds  to  be  fired  after  the  mechanism  of  each  gun  has  been  rusted  in  a 
thorough  and  uniform  manner. 

EXCESSIVE  CHARGES. 

Each  gun  to  be  fired  five  charges  with  gradually  increasing  pressures,  the  maxi- 
mum being  about  33i  per  cent  above  the  service  pressure. 

DEPECTIVK  CARTRIDGES. 

Each  gun  to  be  tested  with  defective  cartridges  in  the  same  manner  as  is  usual  in 
the  trial  of  small  arms. 

ENDURANCE. 

The  guns  which  successfully  pass  the  above  test  to  be  fired  100  rounds  for  endur- 
ance, during  which  the  general  efficiency  of  the  gun  and  its  mount,  also  the  regularity 
of  action  of  the  fuses,  will  be  carefully  observed. 

If  at  any  time  during  the  test  a  gun  shows  a  marked  inferiority  as  compared  with 
the  others,  the  test  of  this  gun  will  be  suspended. 

The  test  in  accordance  with  the  above  programme  was  commenced 
November  19, 1894.  Commandant  Kreyder,  of  the  French  army,  was 
present  throughout  the  test  as  a  representative  of  the  manufacturers. 

The  action  of  the  mechanism  in  manipulation  and  deliberate  firing 
was  satisfactory.  The  number  of  parts  of  the  mechanism  is  61,  includ- 
ing 9  springs.  This  number  is  greater  than  is  usually  found  in  the 
best  modern  mechanisms  for  rapid-fire  guns.  The  use  of  two  levers  in 
operating  the  breechblock  is  a  source  of  some  concision  except  in  the 
hands  of  a  well-trained  operator.  The  extractor  has  very  little  sur- 
plus power  over  that  required  under  normal  conditions.  In  an  emer- 
gency this  might  be  a  source  of  some  difliculty.  Its  action  is  simply 
to  loosen  the  case,  after  which  the  latter  is  withdrawn  by  hand.  In 
order  that  the  extractor  may  move  forward  with  the  rim  of  the  cartridge 
in  loading,  it  is  necessary  that  the  breechblock  be  wide  open  and  held 
in  this  position  by  the  hand,  otherwise  the  extractor  will  stop  the 
cartridge  before  its  head  reaches  the  face  of  the  breech,  the  block  can 
not  then  be  closed  and  the  cartridge  must  be  withdrawn  for  a  second 
trial.  This  difficulty  affects  the  rapidity  of  fire.  At  the  termination 
of  the  operation  of  closing  the  block  the  right  arm  of  the  operator,' as 
well  as  a  considerable  portion  of  his  body,  is  in  rear  of  the  breech  of  the 
gun.  This  is  considered  by  the  Board  a  very  objectionable  feature  in 
a  rapid-fire  gun.    It  is  particularly  objectionable  with  this  gun  for  the 
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reason  that  the  extractor  guide  extends  to  the  rear  of  the  breech  about 
11  inches.  The  operator  in  manipulating  the  block  is  liable  to  stand 
close  to  the  end  of  this  guide.  If,  while  in  this  position,  the  piece  were 
discharged,  in  all  probability  a  fatal  blow  would  be  received  from  th<^ 
guide  by  the  operator  during  the  recoil.  In  the  excitement  of  rapid 
firing  the  events  as  above  noted  might  easily  occur.  Premature  explo- 
sion of  the  cartridge  is  prevented  (1)  by  the  retractor  spring  2>,  which 
keeps  the  point  of  the  firing  pin  always  flush  with  the  face  of  the 
block,  except  at  the  instant  when  the  mainspring  is  in  action ;  (2)  the 
pulling  of  the  lanyard  will  transmit  no  motion  whatever  firom  the  trig- 
ger to  the  sear  until  their  axes  arc  coincident,  and  these  axes  can  not 
be  coincident  until  the  breechblock  is  closed  and  locked.  These  safety 
devices  appear  to  be  efficient  and  satisfactory. 

VELOCITY. 

The  highest  velocity  obtained  was  2,570  feet  per  second,  the  pressure 
being  35,600  pounds  per  square  inch.  This  pressure  was  somewhat 
greater  than  the  standard  for  the  gun ;  the  charge  was  therefore  reduced 
from  18  pounds  12  ounces  of  French  smokeless  B.  N.  powder  to  18 
pounds  8  ounces.  With  the  latter  charge  the  pressure  was  reduced  to 
about  33,000  pounds,  and  the  velocity  to  2,537  feet  per  second. 

ACCURACY. 

At  1-mile  range  the  mean  vertical  deviation  from  the  center  of  impact 
was  2.3  feet,  the  mean  horizontal  deviation  1.88  feet,  and  the  mean 
deviation  2.99  feet.. 

The  target  is  shown  on  PI.  IX. 

BAPEDITY. 

r-e  number  of  rounds  fired  in  3  minutes  was  19,  of  which  8  were  fired 
in  the  first  minute.  The  gun  was  served  by  2  officers  and  5  men.  The 
officers  operated  the  block  and  fired  the  gun;  4  men  served  ammu- 
nition and  inserted  the  cartridges  and  1  man  took  charge  of  the  empty 
cases.  The  rapidity  was  noticeably  afiected  by  the  lack  of  power  in 
the  extractor;  by  the  fact  that  it  was  necessary  to  push  the  projectile 
well  up  into  theiiflingin  order  to  close  the  block,  making  the  latter 
part  of  the  block's  motion  somewhat  difficult;  by  the  necessity  of  keep- 
ing the  block  open  to  its  fullest  extent  during  the  insertion  of  the  car- 
tridge, and  by  the  care  required  before  pulling  the  lanyard  to  insure 
that  the  officer  operating  the  block  was  out  of  the  way.  During  the 
test  the  nuts  of  the  elevating  friction  clamp  became  loose,  causing  a 
delay  of  10  minutes  to  tighten  them.  After  this  had  been  done  and 
during  the  remainder  of  the  test  there  was  a  tendency  of  the  gun  to 
increase  its  elevation,  which  was,  however,  controlled  by  the  operator. 

DUST. 

For  the  dust  test  the  mechanism  was  thoroughly  cleaned  and  lightly 
oiled  and  breechblock  closed  and  locked.  The  breech  was  then  sur- 
rounded by  a  wooden  box  with  a  curtain  in  front,  which  was  tied  around 
the  gun.  On  the  box  was  a  hopper  containing  about  two-thirds  of  a 
cubic  foot  of  finely  pulverized  sand.  The  dust  runs  through  a  sV>t  in  a 
wooden  pipe  to  which  is  connected  a  pii)e  from  a  blacksmith's  bellows, 
by  which  means  the  dust  is  blown  with  considerable  pressure  against 
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the  breech.  The  bellows  was  pumped  8  minutes,  about  half  of  the  dust 
being  used.  On  opening  the  box  the  breech  was  found  thoroughly 
covered  with  dust,  which  had  also  penetrated  all  of  its  parts*  The 
hands  only  were  used  in  cleaning  off  the  dust  until  the  block  was  opened, 
when  a  gun  sponge  was  used.  To  open  the  block  it  was  found  neces- 
sary to  (Ssconnect  the  extractor  from  it.  This  was  accomplished  by  lift- 
ing the  finger  by  means  of  a  wire  from  its  engagement  with  the  toothed 
sector.  The  block  was  dismounted  from  the  console  and  the  dust 
brushed  off.  The  chamber  and  bore  were  wiped  out  with  the  gun 
sponge,  and  the  sponge  was  used  to  brush  the  dust  out  of  the  breech 
threads  and  extractor  guide.  Total  time  required  for  the  above  opera- 
tions and  to  fire  5  rounds,  41  minutes  and  4A  seconds. 

DEFECTIVE  CABTBIDaES. 

But  one  defective  cartridge  was  fired.  Before  the  test  the  gun  was 
thoroughly  cleaned  and  oiled.  Thie  case  was  prepared  by  filing  four 
slots  obliquely  through  the  edge  of  the  rim  at  an  angle  of  about  40^ 
with  the  axis,  so  as  just  to  touch  the  cavity  of  the  case.  The  slots 
being  at  the  extremities  of  two  diameters,  at  right  angles  with  each 
other,  the  cartridge  was  placed  in  the  gun  so  that  the  solid  part  of 
the  head  came  opposite  the  extractor.  Upon  discharge  a  large  quan- 
tity of  gas  escaped  through  the  block,  being  blown  about  100  feet  to 
the  rear.  The  console  latch  was  unlatched  a,nd  the  block  was  slightly 
rotated.  The  block  could  not  be  opened  by  hand,  but  required  blows 
on  the  lever  by  a  mallet  to  rotate  it.  After  rotation,  the  block  was 
withdrawn  by  blows  from  the  muzzle  with  a  rammer.  The  claw  of  the 
extractor  was  found  broken  off,  rendering  the  latter  unserviceable. 
The  fracture  was  covered  with  brass,  showing  that  the  extractor  had 
been  broken  by  the  escaping  gases.  The  holes  in  the  slots  of  the  car- 
tridge case  were  increased  to  about  ^-inch  diameter.  A  wedge-shaped 
imprint  of  each  slot  covered  with  brass  was  found  on  the  face  of  the 
breechblock. 

BAPIDITY  WITH  AOOUBAOY. 

Before  th^s  firing  a  new  extractor  was  made  to  take  the  place  of  the 
one  broken  m  the  defective  test.  For  combined  accuracy  and  rapi^ty 
a  single  target  of  10  rounds  was  taken  at  1  mile,  resulting  as  follows: 
Mean  vertical  deviation  from  center  of  impact,  1.85  feet;  mean  hori- 
zontal deviation,  2.05  feet ;  and  mean  deviation  from  center  of  impact^ 
2.76  feet.    The  10  rounds  were  fired  in  4  minutes  and  8  seconds.  . 

DEFECTIVE  PBIMEBS. 

The  "blowback"  or  defective  primer  test  was  made  by  thinning  the 
metal  of  the  primers  suf&ciently  to  insure  that  the  primer  would  break 
at  discharge  and  allow  the  gases  to  penetrate  into  the  mechanism.  One 
round  was  fired,  resulting  in  the  blowing  out  of  the  firing  pin  and  the 
twisting  and  bending  of  the  firing- pin  spring.  To  resume  the  firings  it 
was  necessary  to  provide  a  new  Sring  pin  and  spring. 

EXCESSIVE  PBESSUBE. 

As  the  pressures  required  for  this  test  could  not  be  obtained  with  the 
B.  N.  smokeless  powder,  Du  Font's  sphero-hexagonal,  A.  F.,  lot  3,  was 
used,  the  charge  varying  from  12  pounds  to  17  pounds.    The  high  pres- 
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sores  obtained  were  as  follows:  42,000  pounds,  50,286  pounds,  and 
53,489  pounds  per  square  inch*  No  accident  of  any  kind  occurred  dur- 
ing this  test. 

As  the  Board  considered  that  a  sufficient  knowledge  of  the  Schneider 
mechanism  had  been  obtained  by  the  experiments  above  enumerated, 
the  farther  test  of  the  system  was  at  this  point  suspended. 

CARRIAGB. 

With  the  exceptions  noted  in  the  rapidity  test,  the  working  of  the 
carriage  throughout  the  fb:ing  was  satisfactory. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department,  U.  8.  A,,  President, 

Frank  Heath, 
Captain,  Ordnance  Department,  U.  8.  A. 

J.  G.  Ayrbs, 
Captain,  Ordnance  Department,  U.  8.  A. 

William  Grozier, 
Captain,  Ordnance  Department,  U,  8.  A, 

The  Ghief  of  Ordnance,  United  States  Armt, 

Washington,  D.  C. 
(4066— Enc  10) 


APPENDIX   28. 
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Seoord  of  firing  vith  Sehneid^  <.7S-i»<A  rapid-fire  gun  al  Sattdy  Hook  Vrouimg 
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Baayrd  of  firing  with  Sohntidtr  4.?S-iiich  rapid-fire  gun  at  Sandji  Hook  Proving 
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Oeneral  remarks. 


Fired  to  note  the  place  of  Rtriking. 

Started  witli  breechblock  closed,  ready  to  pall  lanvard.  Gnn  aerred 
by  2  officers  and  5  men,  4  men  to  serve  and  insert  the  cartridge  and  1 
to  dispose  of  the  empty  cases.  Lieutenants  Peck  and  Haggles  oper- 
ated the  block  and  ifre'd  the  giin. 

It  is  noticeable  in  operating  the  block  that  the  extractor  has  not  much 
power.  The  rotating  bands  are  well  seated  in  the  rifling  when  the 
cartridge  is  in  place,  making  the  latter  part  of  the  motion  of  closing 
the  block  often  ditiicalt.  It  is  nec^essary  in  order  that  the  extractor 
may  move  forward  with  the  rim  of  the  carTd'^tge  in  inserting  that  the 
breiechblock  be  owned  wide  and  held  by  the  Dand,  otherwise  the  ex- 
tractor will  stop  the  cartridge  before  its  head  reaches  the  face  of  the 
breech ;  the  block  can  not  then  be  closed  on  it,  and  the  cartridge  mast 
be  palled  back  and  the  breech  opened  wide.  The  slow  firing  during 
the  last  2  minutes  was  due  partially  to  this  cause  and  partially  to  the 
stiff  working  of  block  from  fouling. 

At  the  eighth  round  the  breech  ot'tne  gun  dropped  several  inches,  and 
the  flriug  was  stopped  to  examine  the  carriage.  The  nuts  holding  the 
elevating  friction  clamp  became  loose,  causing  a  delay  of  about  10 
minutes. 

During  the  remainder  of  the  firing  the  elevation  gradually  incressed 

Srobably  through  about  5°,  but  the  elevation  was  adjusted  while  tho 
ring  was  in  progress. 

One  feature  of  the  oreech  mechanism  which  is  thought  particularly  ob 
jectionable  is  the  extractor  gaide.  This  guide,  of  rectangular  cross 
section  and  open  at  the  top,  extends  to  the  rear  of  the  breech  about  11^ 
inches.  As  a  consequence  the  cannoneer  operating  the  breech  mechan- 
ism has  to  stand  so  close  to  tho  extractor  guide  that  it  is  necessary  for 
him  tojump  well  outof  the  way  to  avoid  bemgstrack  by  the  latter  when 
the  gun  recoils.  Should  the  pie(«  be  discharged  before  lie  is  thus  well 
out  of  the  way  (either  through  forgetfulness  on  his  part  or  on  the  part  of 
the  one  who  pulls  the  lanyard,  due  to  the  excitoment  of  rapid  firing)  he 
would  in  all  probabUitv  be  kiUed  by  the  blow  received  in  the  abdomen. 

Number  of  rounds  tired  in  1  minute,  8. 

Number  of  ronnds  fired  in  3  minutes,  19. 
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The  breech  mechanism  was  thoroughly  cleaned  and  lightly  oiled  before 
dusting.  In  order  to  dust  the  mechanism  the  breech  was  surrounded 
by  a  wooden  box,  with  a  curtain  in  fh>nt,  which  was  tied  around  the 

J^un.  On  the  box  was  a  hopper  containing  about  two-thirds  of  a  cubic 
oot  of  very  finely  pulvenzed  sand  trorxx  the  sand  batt.  The  dust 
runs  through  a  slot  into  a  wooden  pipe,  to  which  is  connected  a  pipe 
from  the  blacksmith -shop  bellows,  by  which  means  the  dust  is  blown 
with  considerable  pressure  against  the  breech.  Bellows  pumped  dar- 
ing 8  minutes;  only  about  half  of  the  dust  used.  On  removing  the 
box  the  breech  was  found  thoroughly  covered  with  dost,  which  had 
also  penetrated  all  parts  of  tho  breech.  The  hands  only  were  permit- 
ted to  be  used  in  cleaning  off  the  dust  at  first,  but  when  the  breech 
was  opened  the  gun  sponge  was  used.  The  block  could  not  be  opened 
without  disconnecting  the  extractor  from  it,  which  was  done  by 
using  a  wire  to  raise  tlie  vertical  bolt  near  the  hinge  of  the  console 
from  engagement  in  the  extractor  sector.  It  is  a  i>oint  of  considera- 
ble advanuige  to  be  able  to  do  this,  for  otherwise  it  would  have  taken 
much  longer  to  open  the  block.  The  block  was  dismounted  from  the 
console  and  dust  orushed  off.  The  cliamber  and  bore  were  wiped  out 
with  tho  gun  sponge  and  the  same  was  used  to  brush  the  dust  out  of 
the  breech  threads  and  extractor  rest,  no  oil  or  water  being  osed. 
Time  to  open  block  and  fire  5  rounds,  41  ndnutes  44  seconds. 
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B«oord  of  firing  milk  Sduieider  dJS-inok  rapid-fire  gtm  at  Sandy  Hook  Proving 
[Oli)wt  of  flrlDK.  teat 


Dito. 

Hre. 

Powdw. 

PnJwHle. 

Eleritioii. 

iMtni- 
menUl 

from 

Prewnre 
bo™. 

Pl«. 

[Frencli 

(Ion, 
left. 

Kliid. 

Wtffbt. 

Kind. 

Weight. 

Lbi.  Oi. 

t*..  Ot 

"      ' 

Fe*. 

p™«u. 

mJ?^ 

PtlnU. 

^ 

ISSl. 

» 

- 

IS.     B 

<t      8 

! 

[O^Bot  of  flrlnfE,  to  teat  tke  ^nn  for 


..r-. 

"  i 

TRIAL   OF  8CHNEIDBR  4.73.IHCH  EAPID-PIRB  OCN. 
Onmndi/nm  Xovtmier  IS,  1894,  to  Jtuutary  4,  ISaS—CoaivaatA. 
of  delbetlTe  oartridge.) 


KeoolL 

reocdi. 

#•■ 

General  remarka. 

TlMkM. 

IndM. 

tridn  ease  waa  pre->ared  by  Blinir  4  ilota  obliquely  thnogb  the  edge 
of  lberlmBtaaaiik'eofabaiit4V>wttb  tbe  axia  aoaa  Jaat  toloneh 
tbe  cavity  of  the  cartridge  caie.    Tbealotaaraattbeeitrenillleaof 

son  ao  that  tbe  aolld  part  of  tbe  rim  oama  cniMaile  tbe  eitnrlor. 
6och  g*a  eeoaped  through  the  block  and  waa  Mown  (nlly  IW  f«et  to 
the  T«r.    The  oonaole  latob  »u  uulatobed  and  the  hlock'bad  rotated 
allghtly.    Block  could  not  b«  DpeDed  by  band  and  rniolred  blowa  as 
lerer  By  a  mallet  to  rotate  it.    When  frilly  rotated  tbe  bbKk  waa 

tion  of  the  extractor  wUch  engisH  the  rim  of  the  cartridge  waa 
fnmd  broken  off  at  tbe  hartmntJ  part.    The  tVaetnre  waa  corered 
with  braaa.  ahowlBg  UiM  It  had  been  broken  by  the  eaeaping  gaaea. 
The  holea  In  the  bottom  of  the  aloU  of  carlrldg^  cage  wen  iib4aa<^ 
to  about  1  inch  diameter,  there  waa  a  wedee-i>ha|»d  imprint  of  each 
llot  ooinr»d  with  braea  on  the  hce  of  tbe  hreech^ilook .    There  were 

Menraoy  with  rapidity  at  1  a 

He. 

Hoti»d57.  Sighting -hot  i  atmek  target  1  foot 
10  inobea  above  and  H  fiwt  right  o?  oeuler. 

Aimed    at   the    upper 
maAe  to  replu«>  the 
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ta 
n 
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Fmnieen 

»""" 
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s.""- 
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VMli™l. 
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o..„,.„.,„r-* 
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Record  of  firing  toith  Schneider  4.7S-\nch  rapid-fire  gun  at  Sandy  Hook  Proving 

[Object  of  firing, 


Dat«. 


Powder. 


No. 

of 

fire. 


ProjiH)tilii. 


Kind.    AVoight. 


1895. 
Jan.     4  '  69    1 

I 
Jan.     4  ;  70 


I 


Jan.  4 

Jan.  4 

Jan.  4 

Jan.  4 


71 
72 
73 

74 


p 

«  a 

•    ► 

CO 

i*  o 

§? 

P 


!/&«.  Oz. 

12  0 

17  0 

15  0 

16  0 
16  Q 
15  0 


Kind. 


—      Elevation. 


AVeight. 


Lbs.  Oz. 


O  ' 


Tnstrn- 
mental 
veloc- 
ity, 275 
feet 
from 
mazzle. 


ProBBare   ;  Pros- 
per square     sore 
inch  of     (French 
bore.        gaage). 


Feet.    [    Pound*.     Atino*- 

'  pherex. 
,  15,  21,848    


15,   50,286 

32. 139 

,  10,   28,509 

10.   53,489 

10,  42,100 


Deflec- 
tioo. 

left. 


Points. 
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Ground,  from  November  19^  1894,  to  January  4,  1895 — Continued, 
exoeaaive  pressures.] 


Recoil. 


Coun- 
ter 
recoil. 


Inehis.IneKe*. 


Wind, 
strength, 
and  direc- 
tion. 


•I  0)     . 

S  9  ^ 


SpeciAl  remarks  aboat  each  fire,  snrh  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile 
in  flight,  Bcatteiing  of  fhigments,  etc. 


Unc4>nipro88(Ml  coppers  of  1890. 

24.UQU  copiwrs  of  1890 

32,000  coppers  of  1890 

28,000  eoppors  of  1890 

28,000  coppers  of  1890 

24,000  coppers  of  1890 


Gonural  remarks. 


A  new  firing  jun  and 
spring. 

Filing  conducted  in  the 
presence  of  the  Ord- 
nance Board. 

Golden  L'H.  Rnggles, 
Lieutenant,  Ordnance 
Department,  U.  8.  A. 

For  the  Board:  Frank 
H.  Phipps,  Mi^or, 
Ordnance  Depart< 
ment,  U.  S.  A. 


O 


( 


^^fm^^~n 
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N.  iJSfi.cj^'Sa^^^ss 


Jfumber  (^ 



y 

• 

®  (>M«er 


^  Po^n^  OS 


r><^* 


drd  54  2 


'4.  ]JP.c.cj^<8^.i/&2.. 


isses, ^ 

. 

096 

V-^K»- • 

f    »        ^ 

-  r^f^— 


THM    O/fOA 


a£^r.  i/,s.^. 


<q: 


Ord  54  2 


.  \Jh234L8^i/S^3^ 


m 


>M,. 


• 
m  I  ■ 


i 


Ord  542 


Appendix   27. 


rBOGRBSS  BEPOBT  ON  TRIAL  OF  CROZIEB  10-INCM  WIBE-WOUND  B.  L. 

BIFLE. 

(6  plates.) 

The  Obdnange  Board,  F.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  Cityj  January  11^  1896. 

Sir:  The  following  report  of  the  test  of  a  10-inch  Grozier  wire- wound 
breech-loading  rifle,  made  in  accordance  with  instructions  contained  in 
the  first  indorsement  on  Ordnance  Office  file  3710  of  18M,  is  respectfully 
submitted: 

Description  and  drawings  of  the  gun  are  on  file  in  the  Ordnance 
Department. 

A  progress  report  of  the  test  of  the  gun  was  submitted  on  November 
1, 1894,  after  77  rounds  had  been  fired  from  it,  but  is  included  in  the 
present  report,  which  covers  the  test  from  the  beginning. 

The  following  rounds  have  been  fired : 


Cb»rge. 

Number 

of 
ronnds.  ' 

Charge. 

Number 

of 
rounds.  , 

Cbarge. 

Number 

of 
rounds. 

Charge. 

Number 

of 
rounds. 

P<yund9, 
80 
150 
160 
180 
200 
225 
230 
238 

1 
2 
2 
2 
2 
2 
1 
2 

Pimnd$. 
240 
242 
245 
250 
258 
254 
255 
258 

1 

56 

2 
2 

Povndi. 
266 
267 
268 
270 
273 
278 
279 
280 

3 

14 

82 

1 

1 
Poundt, 
288 
280 
203 

63 
66 

4 

275 

Of  the  above  rounds,  20  gave  pressures  below  35,000  pounds  per 
square  inch,  14  between  35,000  and  40,000,  231  between  40,000  and 
45,000,  and  10  over  45,000  pounds.  The  maximum  pressure  was  46^000 
pounds.  The  designed  pressure  is  42.000  pounds  per  square  inch.  The 
maximum  velocity  attained  was  2,123  feet  per  second  with  a  charge  of 
290  pounds  of  Du  Pout's  brown  prismatic  X.  B.  powder,  giving  a 
])ressure  of  41,500  pounds  per  square  inch.  The  designed  velocity  is 
2,100  feet  per  second. 

Targets  have  been  made  as  follows: 

After  94  rounds,  of  10  shots  at  3,000  yards,  with  3.04  feet  mean  deviation. 
After  107  rounds,  of  10  shots  at  1  mile,  with  1.8  feet  mean  deviation. 
After  128  rounds,  of  10  shots  at  1  mile,  with  4.64  feet  mean  deviation. 
After  189  rounds,  of  8  shots  at  1  mile,  with  1.89  feet  mean  deviation. 
After  189  roands,  of  8  shots  at  1  mile,  with  2.29  feet  mean  deviation. 
After  270  rounds,  of  5  shots  at  1  mile,  with  1.95  feet  mean  deviation. 
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In  making  the  first  and  second  of  the  above  targets,  the  giin  was 
pointed  by  means  of  marks  on  the  carriage;  in  making  the  third  and 
iburth,  a  Scott  telescopic  sight  was  used  on  the  trunnion  of  the  gun; 
with  the  fifth  and  sixth,  again  marks  upon  the  carriage.  The  fourth 
and  fifth  were  of  alternate  shots  so  as  to  insure  identity  of  conditions. 
Plots  of  the  targets  are  inclosed. 

Star- gauge  measurements  were  made  after  67,  117,  188,  and  275 
rounds.  The  total  enlargement  of  the  chamber  along  its  middle  length 
runs  from  0.007  to  0.015  inch.    The  star-gauging  record  is  inclosed. 

The  breech  mechanism  is  of  service  type  except  for  slight  increase  in 
the  size  of  the  block. 

A  test  for  rapidity  of  fire  made  with  the  gun  mounted  upon  th<i 
10-inch  exx)erimental  BufiSngton-Grozier  disappearing  carriage  resulted 
in  10  rounds  being  fired  in  14  minutes  42  seconds. 

The  gun  is  now  so  eroded  at  the  commencement  of  the  rifling  that, 
being  experimental  for  other  purposes  than  the  effect  of  erosion,  it  is 
not  considered  judicious  to  subject  it  to  further  firing  without  lining, 
unless  it  be  considered  that  the  test  for  efficiency  and  stability  of  the 
system  of  construction  is  at  an  end,  and  it  is  desired  to  gain  knowledge 
as  to  the  extent  to  which  erosion  can  be  allowed  to  proceed  without 
danger*  The  accuracy  of  the  piece,  provided  projectUe  bands  of 
increased  diameter  be  used,  does  not  seem  to  be  impaired.  Eelining  is 
permitted  for  guns  built  under  contract  for  the  Department  after  250 
rounds.    Impressions  of  the  eroded  portion  of  the  bore  are  forwarded. 

The  strength  and  endurance  of  the  system  seem  to  have  been  abun- 
dantly proven  by  this  test.  The  design  does  not  indicate  as  great 
transverse  stiffness  of  chase  as  that  of  the  service  guns  if  it  be  assumed 
that  the  wire  afibrdsno  assistance  in  this  particular;  the  resnJts  of  t&e 
test,  however,  indicate  that  such  an  assumption  would  be  erroneous^ 
since,  after  a  careful  examination  of  the  gun,  no  evidence  whatever  cai 
be  found  of  a  lack  of  stiffness  at  any  part  of  the  bore.  If  special  atten- 
tion were  given  to  this  feature  it  is  probable  that  a  still  greater  stif&ess 
could  be  given  to  the  chase  without  materially  changing  the  design. 

No  superiority  of  theoretical  transverse  strength  over  that  of  the 
service  type  of  gun  is  claimed  by  the  inventor  for  this  system. 

The  designed  powder  pressure  is  placed  5,000  pounds  per  square  indi 
higher  than  for  the  service  type  for  reasons  which  he  states  about  as 
follows:  In  the  service  gun  the  elastic  limit  of  the  exterior  cylinders  is 
reached  when  that  of  the  tube  is;  any  higher  pressure,  overstraining 
the  tube,  will  therefore  also  overstrain  the  outer  parts,  which  thence- 
forth will  cease  to  afford  the  designed  support  to  the  tube.  In  the  wire 
gun  the«large  reserve  of  strength  of  the  tube's  envelope  prevents  this 
condition  from  arising.  Nearly  the  maximum  theoretical  strength  can 
therefore  be  utilized  with  confidence. 

Fuither  alleged  advantage  is  based  upon  cheapness  of  construction. 

The  following  is  a  comparison  of  certain  elements  of  this  gun  and 
the  10-inch  service  gun  as  shown  by  the  tests  of  the  Grozier  and  the 
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type  lO-inchy  as  far  as  they  have  proceeded,  that  of  the  type  gun  being 
still  in  progress: 


Weight tons.. 

Prq|ectile poands.. 

Charge do — 

PreMTire  per  sqnare  inch do — 

Velocily feot  per  second.. 

M  aule  energy foot-  tons . . 

Rounds  flred: 

Brown  powder niunber.. 

Smokeless  powder do. . . . 

Mean  charge: 

Brown  powder pounds. . 

Smokeless  powder do ... . 

Mean  pressure  per  sqnare  inch do 

Maximum  pressure  per  souare  inch . .  do — 

EnhurgBment    along    middle    length    of 

chamber. mcbes.. 


Service. 


Crosier. 


30 

575 

250 

37,  COO 

1,075 

15,550 

30 

575  1 

267 

42,000 

2,100 

17,560 

260 
8 

276 

220 
115 

267 

32.800 
61,000 

40,800 
46,000 

a  0.003  to  0.005 

0.007  to  0.015 

a  After  241  ronnds. 

It  is  proper  to  state  that  the  type  gan  is  not  so  badly  eroded  as  the 
Orozier  and  it  is  still  in  condition  to  be  fired. 

Frank  U.  Phipps, 
Major^  Ordnance  Department^  U.  8.  A.^  President. 

Frank  Heath, 
Captain^  Ordnance  Deparfmentj  U.  8.  A, 

J.  0.  Ay  RES, 
Captain^  Ordnance  Deparfmentj  U,  8.  A. 

The  Ohiep  of  Ordnance,  United  States  Aemy, 

Washingtony  D,  C. 

Note. — ^By  anthority  of  the  Chief  of  Ordnance,  Captain  Crozier  was, 
at  his  own  request,  relieved  from  duty  with  the  Board  in  rendering  the 
above  report. 

(3710) 
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[tfOTB.-F<ir  roandaNgs.  ItoMof  thilllrfng.H« 
Eteord  of  firing  witk  lO-inA  B.  L.  rifle,  Croritr  wira-inoutid  (aeighl,  67,300  poititdii,WaUr- 

[OlflKtor  flr- 
wim.  I       Prajeotila. 


Date. 


No. —I- 

.of  I 

On.l  Kind.    We[gbt. 


KO.Bf 


Zbt-Ot. 

a,    --- 

S  I  IgnlKr. 


in    lu'        I.SOO   ' 
IZl    aU       1.2S8 


S2    lU        I,  too 

=1  i3ll     1,18a 

E  llfCnltw. 


it   iu\     i.m 
:■    131       I,st9 

S     Igslts. 


;o  1S4  l,»7i 
Ul  111'  1.S31 
■i  I  Igslter. 


31    m        1,179 

17    IHI        I.IM 

S  I  Igilt«r. 


1*    is{        1.188 


1  . 


-tl 


Valsht" 


Df*b 


antal  I 


:  itj- 

(feel). 


ll 


■l«lU 


/  J,  ! 

"l  O,  I 

(  J.  a 

■■  I  O,  8 

f  J.  3 

•■(  0,1 

-■{  oi  a 
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vUrt  Artenal,  at  Saitdf  Book  Proting  Groimd,  from  Oatobtr  6, 18S4,  to  Fthruary  IS,  t 

ii«.t>-tof  rin.) 


Nolcli 
p«wl      Be- 

P 

s 

1 

i 

1 
1 

SpM-Ul  romsrlis  alHmt  <*ch  Hro.  inch  a* 
pffectpo  piece.  KEtlon  of  hrwtli  lu^han- 

prtJecUJo  In  flight,  icotterlng  of  tns- 

c.„„,™.... 

17; 

™l 

Oan  monntad  on  BnSngtOD- 
Cr^er    dlaappaaring     w 

Fired  to  Ka,  roanda  N  and  TO, 
■Dd  Into  aand   bntt   No.  1, 

B.  ^healer,  OiAianiie   Da- 
HTtment,  aaaiilut  proof  of- 
E^,  In  the  pieaanoa  of  the 

GUI  monnted  en   Bnangl«ii- 

partmont  in  Hie  preaenca  of 

CarrlaeH.    Present:  C»l.  F. 
H.  Parker.  Ordnan™  Depart- 
nienl ;  Maj.  C.  K.  L.  B.  Dsvli. 
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Beoard  of  firing  ivith  lO-inch  B,  L,  rifU'f  Crazier  teirc-woutid  (weight,  67,-^9 

[Ol]Jeot  of  firing, 


Da  to. 


Ho. 

of 

are. 


Kind. 


Jan.    U  I  78 


Jan.   8 


79 


Jan.   0 


Jau.   9     81 


s 


s 

> 

4 

o 


Pi 

2 


0 


Powder. 


^^•'8"-,  ^rSiiSi. 


Projectile. 


Kind. 


Lb«.  Oz. 

111  13i  1,158 

112  ]3{  1,167 

5  Igniter. 


226     0 


129    13|         1,344 

124    13}         1,291 

5  I  Igniter. 


255     0 


120 
135 


is} 


1.341 

1,402 

Igniter. 


266      0 


134  m  1,386 
130  13f  1,354 
5  ,  Igniter. 


I 


o 


o 

CO 

1 


266      0 


O  P< 


Travel 

of  ftfaot 

Weight. '-«  5  in  bore. 


Lbs.  Oz. 
577      0 


578      0 


577 


577      0 


Doi 
Bion. 


Instru- 
mental 

veloc- 
ity 

(feet). 


Iiiehet. 
275.  ITO 


0  / 

1  36 


275. 270 


1    36 


276.270 


I  274.970 


275  feet 
from, 

muzzle. 
1,885 
1,899 


( 


{ 


Lost 
2,023 


36  /2.0W 
^  \  2,067 


1    86 


2,079 
2,070 


Pressure  per 

square  inch 

of  bore. 


Poufub. 
IT,   32,833 
V,   30,800 


U.    38,503 
V,    39,210 


U,    40.9G0 
V,    42,855 


TJ,  40,  s>?n 
Y,    43.455 
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pounds).  Water vlist  Arsenal,  at  Sand^  Hook  Proving  Ground,  etc. — Continaed. 
to  prove  powder.] 


Notch 

pawl 

nngiLg- 

edin. 


ooil. 


Wind, 
strongth, 
and  direc- 
tion. 


}• 


Ft,  In. 

5      8 


9 

B 

o 


8 


}• 


9  >* 

«5 


}■ 


5 


9 


«s 


> 


a: 


■§1 

C  o 

■§1 


Special  remarks  about  each  fire,  such  tun 
effect  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sonnd  of 
projectile  in  flight,  scattering  of  ft«g- 
ments,  etc. 


184  gallons  of  oil  added  to  the  cylinder 
ana  reservoir  before  firing ;  24  pics  of 
lead  (2,328  pounds)  on  coanterwelght. 
Qun  raised  iu  battery  with  the  valve 

K inter  at  the  small  dot,  about  h  Inch 
low  the  arrow.  The  cap  of  the  left 
buffer  was  found  broken  off  before  firing ; 
it  was  put  in  place  without  fastening. 
The  well  for  the  counter woiglit  con- 
tained considorablo  water,  whseh  came 
nearly  to  the  top  of  the  counterweight 
when  the  latter  was  down.  The  gun 
failed  to  run  in  battery  by  1  inch  and 
was  fired  in  this  position.  Tho  left  re- 
taining pawl  engaged  in  the  twelfth 
tooth  of  the  ratchet.  Tho  right  spring 
cap  for  retaining  pawl  stuck  in  its  seat 
by  a  slight  upsetting  of  metal  object 
around  it  and  the  pawl  did  not  engage. 
The  elevating  gear  wheel  Juinp<Hl  2| 
Inches  past  the  pointer  on  firing  in  tho 
direction  to  depress  the  mnsele.  Tho 
nut  on  the  spring  of  the  friction  clamp 
was  Bcreweu  down  one  thread  before 
next  round. 
Tho  gun  ran  well  into  battery  for  this 
round,  with  the  same  throttling  as  bo- 
fore.  Before  firing  an  iron  weight  was 
arranged  to  operMte  the  right  retaining 
pawl,  out  the  string  holding  it  broke  on 
firing  and  the  pawl  failed  to  eneage  as 
before.  Left  pawl  engage <1  in  tne  last 
(thirteenth)  notch .  The  left  buffer  cap 
was  tied  in  place  by  wire,  but  fell  off  on 
firing.  The  right  gnn  lever  came  to 
within  about  i  nich  of  the  bnffer.  The 
gear  wheel  Jumped  2^  inchen.  The  nut 
on  spring  screwed  down  another  thread. 

Before  raising  the  gnn  tho  water  in  tho 
well  was  pumped  out  and  5  pigs  of  lead 
(485  pounds)  were  adde<l  to  too  counter- 
weigtit.  For  rainini^  tho  gun  tho  valve 
was  throttled  a  little  more,  the  pointer 
being  about  half  as  far  below  the  small 
dot  as  the  dot  is  below  the  arrow. 
Throttling  good  for  29  pigs.  Before 
firing  both  buffers  were  taken  off  and 
new  bolts  wrro  put  through  thorn, 
countersunk  in  the  caps.  The  spring 
cap  for  the  right  rotuining  pawl  was 
also  repsired.  Tho  gun  levers  Htruck 
the  buffers  lijzhtly.  Elevating  gear 
wheeljumped  finches.  Pawlengsged 
in  last  notch. 

5  pigs  of  lead  added  to  counterweight 
after  raisins  the  gun.  The  gun  levers 
struck  the  Duffers  lightly.  Elevating 
gear  wheel  Jumped  about  2  inches.  Pawl 
engaged  in  last  notch. 


General  remarka. 


Gun  mounted  on  Buffington* 
Crozier     disappearing     car- 

Fired  into  butt  No.  2. 

Siuco  lost  firing  the  elevating 
gear  has  been  repaired  nna 
improved  by  increasing  the 
size  of  the  keys  holding  the 
pinions  to  their  shafts  and 
relieving  the  pressure  on  the 
friction  clamp,  thus  permit- 
ting a  slight  motion  to  tho 
elevating  wheel  and  iuter- 
me<liate  gear  from  the  Jump 
of  tho  gun. 

Neutral  oil  in  cylinder ;  weight, 
52.5  pounds  per  cubic  foot. 

Ronna78:  24, 000 coppers  of  1800; 
18,000  coppers  of  1802. 

Round  70 :  02, 000  coppers  of  1 800. 

Round  80 :  32,000  coppersof  1800. 

Konnd81 :  82,000  coppers  of  1890; 
40,000  coppers  of  1808. 
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B«eord  of  firing  tviffc  10-i*t3t  B.  L.  riflt,  Cretier  leirt-meuni  {«eiglit  67,306 

[  Object  a/ an^, 

I    .dl  llBSim-}  i 

-%  h  Travel    gi^^l  msiilil  |  PrtMiirf  pa 


Powder. 

No,  —     ■         -    ■             ■ 

(1«      Kind.      Weight.   ^^ 

ProjeotilB. 

1 

Kind.iWelgb 

'uh.  Oi. 

U<.0 

la 

i 

lis    131        l'»S 
G  1  IcDller. 

Fab.  1 

BS 

1 
1 

1^  i»     i.m 

BTfl 

s 

Feb.   1 

a* 

s 

i«  m 

l.fiM 

^ 

5T1 

i 

■^ 
i^ 

aw    0 

IlCnitar. 

1 

1 

F«b.  2 

m 

■ 

1.M8 

G7« 

1 

,^ 

,„'C' 

£ 

£ 

Is 

w"   . 

1= 

'"'   li 

igi^ 

lUk  2 

1 

Oz.'        I  /neket. 
3Tt.l70 


II          '  S8.(r- 

,1  i.ew  I  v.iBMtii. 

;i       I  a« 

M.OM  J.  M,! 

\  i,0u  u,  a,M 

/  1,103  J,    I3.3H 

'\  2,103  ;  u,   "  — 

,1 1, Ma  J.  u.oii 

1;  3.13S  J,   M,M 

n  11.117  o,  ii.K[ 

,/  a.  103  J,  aa,MS 

i\  3,0M  O,   ~" 

:i76+')' 


PROGRESS  REPORT  CROZIER  10-INCH  WIRE-WOUKD  RIFLE.      327 


poumda),  Watervli§t  Artenul,  at  Sandy  Hook  Proving  Ground,  0(c.-^oxitiiiiied. 
test  of  gnu.] 


Notch 
p«wl 

enng- 
edin. 


Wtod. 
strenra, 
ooil.    and  direo- 
tion. 


Ke- 


Speoial  remarks  aboat  each  fire,  snoh  as 
effect  on  piece,  action  of  breech  meohan- 
iom.  coneumption  of  powder,  soiiiid  of 
pnjectile  in  flight,  eoattaring  of  fhig- 
meate,  etc. 


Gun  let  in  hattery  with  thoTalvo  pointer 
on  arrow.  Elevating  gear  wheel 
jumped  1|  inches.  28,000  coppers  of 
1800. 


Qnn  raised  1  notch  byhand  and  loftded 
in  the  sixth  notch,  v  aire  pointer  Just 
a  little  abore  arrow  came  within  17 
inches  of  battery;  Talye  oiMUied  and 
gnn  ran  within  4  inches,  smbarred 
the  rest.  BleTatinggearwhedLiomped 
2|  inches.  24,000  ooppers  of  1880,  gaage 
J;  28,000 copners  or  1890,  gauge O. 

Oon  loaded  witn  the  pawl  engaged  in  the 
sixth  notch.  Pointer  on  arrow.  One 
gallon  of  oil  added  to  cylinder.  Oon 
came  within  4  inches  of  battery.  Sm* 
barred  to  battery.  Blevating  gear 
wheelJnmpedSI  inches.  82,000  coppers 
of  im 

Gun  ran  in  battery  with  the  yalve  pointer 
half  way  between  the  arrow  and  the 
dot.    82,000  coppers  of  1880. 


32,000  coppers  of  1890. 


Fired  to  verify  a  lot  of  powder  previously 
proved. 


General  remarks. 


Gun  mounted  on  BufBngton- 
Crosier  disappearing  car- 
riage. 

Neunal  oil  removed  firom  cyl- 
inder, and  64|  gallons  of  sero 
oil  put  in. 

Firea  into  sand  butt  Ko.  2. 

Counterweight  87,003  pounds 
(24  pigs). 

Elevation  given  by  marks  on 
carriage. 

Before  toe  lirinff  of  February  2 
85  gallons  of  sero  oil  was 
removed  from  cylinders  and 
88  ndlona  of  neutral  oil 
addM. 


328 


APPENDIX   27. 


Beoord  of  firing  with  lO^inch  B,  X.  rifle,  Crozier  wire-tootmd  {weight,  67,300 

[Object  of  firing,  to  test  gun 


Date. 


No. 

of 

fire. 


Powder. 


Kind. 


Weight. 


I 


I 

18-J5. 
Feb.  15     88 


Feb.  15 


Feb.  15 


89 


Feb.  15 


Fob.  15 


Feb.  15 


Feb.  16 


90 


91 


92 


93 


94 


Feb.  10    95 


Feb.  16 


Feb.  16 


96 


97 


■4A 

o 


X 


s 

p« 

a 


o 


Lbi.  Oz. 

140      9i 
137    13^ 
5 


No.  of 
prisms. 


Projectile. 


278 

12 

140 
137 

278 

12 

140 
137 

0i 

1'^ 

278 

12 

140 
137 

•ji 

278 

12 

140 
187 

I 

278 

12 

140 
137 

94 

278 

12 

140 
137 

9* 
1* 

278 

12 

140      9i 
137    13{ 
5 


1,450 

1,423 

Igniter. 


1,449 

1,424 

Igniter. 


1.449 

1,423 

Igniter. 


1,450 

1,421 

Igniter. 


1,450 

1.424 

Igniter. 


1, 449 

1,424 

Igniter. 


1,450 

1,424 

Igniter. 


Kind. 


278    12 


1,450 

1,424 

Igniter. 


U:       1,449 
\\\        1,423 


140      9| 
137    13l 

5  '  Igniter. 


278    12 


140      9^  1, 440 

137    13l  1.424 

5  i  Igniter. 

278    12 


3 


c 


^ 


Weight, 


Lbs.  Oz. 
575      0 


575      0 


576      0 


577      0 


578      0 


576 


577 


576      0 


575      0 


575      0 


1 


o 

H 


Travel 
of  shot 
iubore. 


275. 170 


275. 170 


275. 170 


,i  275.170 


27b.  170 


275. 170 


275. 170 


275. 170 


276. 170 


Eleva- 
tion. 


O  I 

2    20 


2    15 


2      5 


2      2 


2      2 


10      0 


2      2 


1    58 


1    58 


275. 170 


1    58 


Intm- 
niental 
veloc- 
ity 
(feet). 


f 60  feet 

from 

muzzle. 


Preaanreper 

square  inch 

of  bore. 


{ 


Pounds. 
J,  41,980 
O,  42,644 


J,  42,418 
O,    42.800 
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jnnmdt),  WaltnlUt  An»tial,  at  Sandg  Book  Proving  Ground,  ete. — CoQtinued. 

(dr  ■omuBc;  at  8,000  ;arJ*.  | 


,    _  _     ,_tnioftb 
ig.i  coil,  luiddirec 


lain,  coniiuiDiitloii  of  powder.  Kniiil  of 
pntlecUla  In  Hlsht,  Boalterlog  of  fng- 


Struck  target  11)1  feet  nbove. 


Hgbt 


Kills  uniipindletl)[lit«ii«l. 

Struck  targal  2  fset  t  Inohei  abova  and 
foot  rigbt  nf  Mnter, 

Sirack  targatirecti 
FJrwItoaCB 


CrozfAr     disappflarlng     car- 

Obtumtlue  friction  primers. 

CoanterwiiElit,  87,003 poundi. 

Fired  at  .i.oOO-rard  t«r«t, 

UefoTf  thli  arlDE  10  enliant  <•( 
uro  oil  roinoved  nod  II  nl- 
laim  nf  noatnl  oil  added  to 
ryllnilBm. 

AInKKl  by  nurkH  made  on  the 

tlio  arrow  and  tbe  dot. 


1'" 

Fett.l  Ft. 


Ft.  reet.'l-tM.  rm(.    Fui.  ' 

i '  \  ' 

l.S. 0.77S ! 


OI>Iura1in)[  friollon  prhnen. 
ViTtA  al  3,uu0-yard  target. 
ElevatloDKl^'mbymarkBRiade 
oil  elevating  gearwheel,  and 


ji*Ji.l«Bh 


nnldored 
coiidUhI 
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Eeoord  of  firing  with  lO'tnok  B,  L,  riflef  CroHer  wire-waund  {weight,  $7,S00 

[OltJect  of  firing,  to  test  gon 


Date. 


1895. 
Feb.  16 


Feb.  10 


Feb.  10 


Powder. 


No.     - 
of  I 
fire.  Kind. 


96 


99 


100 


Feb.  16 


Feb.  16 


Feb.  10 


101 


102 


103 


Feb.  10 


104 


Feb.  16 


105 


o 


o 

I 

p. 
a 


Weight. 


278    12 


No.  of 
priADie. 


Lb9.  (h. 
140     94 
137    18} 
5 

1,448 

1.423 

Ijcniter. 

278 

12 

140 
137 

1 

1,461 

1,424 

Igniter. 

278 

12 

140 
137 

1 

1,449 

1.423 

Igniter. 

278 

12 

140 
137 

1 

1,449 

1,422 

Igniter. 

278 

12 

140 
137 

1 

1,449 

1.422 

Igniter. 

278 

12 

140 
137 

9 

1,450 

1,423 

Igniter. 

278 

12 

140 
187 

■? 

1,461 

1.423 

Igniter. 

278 

12 

140 
187 

^ 

1,463 

1.423 

Igniter. 

ProJeotUe. 


Kind. 


lA 


I 
I 


Weight. 


Lbi.Oz, 
676      0 


675      0 


575      0 


677      0 


576      0 


575      0 


676      0 


576      0 


1 


Travel 
of  shot 
in  bore. 


Inehet. 
276. 170 


276. 170 


275. 170 


275. 170 


275.170 


275. 170 


275. 170 


275. 170 


Eleva* 
tion. 


O  I 

1    58 


Instru- 
mental 
▼eloo- 

ity 
(feet). 


SCO  feet 
/r<nn  , 
muztU. 


1    68 


1    58 


1    58 


1    58 


1    58 


1    58 


1    58 


Freasfireper 

square  inch 

of  bore. 


Pound*. 
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pounds),  WatrrvHet  Artmal,  at  Xandi/  Hook  Proving  Oroumd,  elr.—Contiwii-A. 
for  •MUTaor  (t  3,000  ^irdi.] 


I  wmd. 
■tnnetli. 
Middlreo- 


projeotlle  la  fll|h(,  UBtUrlog  sf  A«ff> 
TABGKT. 


From  oeDtoT  of  tmpBot. 


I    |l| 


CaatcT  of  iBpMt :  Feet. 

Right. ;"-;i;.''"'"!'""- '.''-'  l'»S 


Ifau  bortsmtal  dnUUoB  n^ 

oriapHt 

MSB  dn^aUoa  tnm  Mala 


;i«viltau  kIvbd  by  ma 
on  eleTUlog  gimr  « 


CooDterwaJght,  <T,0O3  pouodi. 
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Date. 


No. 

of 

fire. 


189o.    I 
Fob.  18    106 


Record  of  firing  with  10-inch  B.  L,  rifi^,  Crazier  mre-woiind  (weight,  67,900 

[Object  of  firing,  to  tent 
Projectila 


Powder. 


Kind. 


No.  of 
prisms. 


Feb.  18    107 


Feb.  18    108 


Feb.  18 


Feb.  18 


Feb.  18 


Feb.  18 


Feb.  18 


Feb.  18 


Feb.  18 


Feb.  18 


Feb.  18 


109 


110 


111 


112 


113 


114 


115 


116 


ii-; 


Lb».  Oz, 


140      9|         1.451 
137    13^         1,42!) 


Kind. 


!  278    12 


Igniter. 


140      9i         1. 450 
137    18^         2.424  i 
5     Ifrniter.  : 


278    12  I 


I  I 


■id 

o 


o 

s 

.2 


a 

o 

P 


140 
137 

278 

140 
137 

"278 

140 
137 

278 

140 
137 


91  1,449 

13{  1, 423 

5  Igniter. 
12 

H  1, 450 

13{>  1. 422 

5  Igniter. 

12 


H 

13i 

A 

12 
278     12 


140 
137 

278 


I—, 


1,450 

1,423 

Igniter. 


1,450 

1,426 

Igniter. 


140 
137 

278 

12 

140 

n 

137 

'f 

H  1,451 

13i  1,423 

5  Igniter. 
12" 


1.450 

1,424 


278     12  1 

140      9i 
137    13^ 

5  I 

278~12 


Igniter. 


1,461 

1.424 

Igniter. 


1,451 

1.423 

Igniter. 


140      9(1  1,450 

137    13^  1,423 

6  Igniter. 

278    12  : 

140      9(  1, 451 

137    13^  1,424 

__  5  Igniter. 

278    12 


Weight 


■9  S 


1^ 

CO 


o 

I 


Lbg.  Oz. 
575      0 


576 


575 


576 


576 


576 


576 


577 


;1 


675      0 


I  575      0    . 


675      0 


576      0 


Travel 
of  shot 
in  bore. 


Inches. 
275. 170 


Eleva- 
tion. 


Instm- 
mental 

veloc- 
ity. 

(feet). 


tSO/eet 
Qttad.l  from 
°      '    mwaiU. 


1      0 


275. 170 


0    54 


275. 170 


275. 170 


0    54 


0    64 


275.170     0    54 


275. 170 


275. 170 


0    54 


0    54 


275.170 


275. 170 


276. 170 


275. 170 


0    54 


0    64 


0    64 


..  276.170 


0    64 


0    54 


Pressoreper 

square  inc^ 

of  borSb 


PoundM. 
/       J,  44, 660 
\       O,  42, 688 


/       J,  44.220 
\       O,  44,432 


{ 


J,  43,488 
0,44,000 


J,  45,244 
0,45,022 
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pounds) J  Watervliei  Arsenal,  at  Sandy  Hook  Proving  Ground,  0(0.— ContiDiied. 
accuracy  of  ^in  at  1  mile.  ] 


Notch 
pawl 

fineaff- 
edln. 


Re- 
coil. 


Wind, 
strenfftb, 
and  direc- 
tion. 


}  « 


Ft.  In. 


15 


}  « 


} 


16 


16 


16 


16 


16 


g 

.mm 


u 


i 

i 


u 

0 

e 
.a 

s 


1 

00 


1 


uq 
M 


a 


Special  remarks  aboalonch  fire,  such  an 
effect  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sound  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc. 


Struck  target  12  feet  abov.\  8)  feet  left. 


General  remarks. 


Nuts  on  spindle  tightened.    Struck  tar- 
get 0.5  foot  below,  14  feet  right. 

TARGET. 


From  center  of 
target. 


Vertical. 

* 

i 

Below. 

Feet. 

Ft 
2 

2 

1 

Horizon- 
tal. 


5  I? 


From  center  of  im- 
)>act. 


Vertical. 


I 


Feft. 


^  ;  I 

.a    I   % 

<   !  fl 


Horizontal. 


S       '      .3 


7.5 


2.5   5 


0.5,  3 


3 


Ft. .  Feet . !  Feet .  I  Feet .    Feet. 


0.65 0.075 


0.65 2.575 


0.15 '  0.075 


6 


6 


6.5   5.75. 


Obturating  friction  primers. 
Counterweight,  67.003  pounds. 
Fired  at  1-mile  target. 
Aimed  by  marks  made  on  the 

carriage. 
32, 000  coppers  of  1890. 

Center  of  impact :  Feet. 

Below 2.65 

Right 4.925 

Mean  vertical  deviation 
from  center  of  impact.  1. 38 

Mean  horizontal  deyia- 
tion  from  center  of  im- 
pact   1. 155 

Mean  deviation  from 
center  of  impact 1. 8 

Firing  conducted  by  Lieut.  F. 
P.  Peck,  Ordnance  Depart- 
ment, in  the  presence  01  the 
Ordnance  Hoanl.  Present : 
Miu.  F.  H.  Phipps,  Ordnance 
Department;  Capt. F.  Heath, 
Ordnance  Department;  Capt. 
W.  Crosier,  Ordnance  De- 
partment. 
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JReoord  of  firing  with  10-inch  B,  L.  rifle,  Crozitr  wire-wound  (weight,  67,SOO  pomndt) 

[Ol^ect  of  firing,  to  teat  gun 


Date 


No. 

of 
fire. 


Powder. 


Kind.   I  Weight. 


1895. 
Feb.  27 


118  : 


Feb.  27 


110 


Feb.  27 


Fob.  27 


Feb.  27 


120 


121 


122 


Feb.  27 


Feb.   27 


Feb.  27 


123 


124 


125 


Fob.   28 


126 


Feb.  28 


127 


Feb.  28 


128 


IM.Ot, 


( I 


f 

a 

J} 

% 
s 

c 
g 

d 
P 


140 
187 


4 


278 

12 

187 
134 

i 

273 

0 

137 
134 

1? 

278 

0 

187 
134 

i? 

273 

1 

0 

137 
134 

? 

278 

0 

137 

134 

? 

278 

0 

187 
184 

13* 

1^ 

273 

0 

187 
184 

^ 

273 

0 

134 
182 

? 

288 

0 

184 
132 

1 

268 

0 

184 
132 

268 

f 

0 

No.  of 
prisms. 


1.450 

1,426 

Igniter. 


1,426 

1.381 

Igniter. 


1,424 

1.880 

Igniter. 


1,424 

1.394 

Igniter. 


1.422 

1,392 

Igniter. 


1,423 

1,392 

Igniter. 


1,426 

1.891 

Igniter. 


1,422 

1.892 

Igniter. 


1.392 

1,370 

Igniter. 


1,393  , 
1.373 
Igniter. 


1,393 

1.872 

Igniter. 


Pr^ieotile. 

Eleva- 
tion. 

quad- 
rant 

Pressure  per 

sqnare  inch 

of  bo)e. 

Deflec 

tion 

points, 

right 

Notcb 
pawl 
engag- 
ed in. 

Kind. 

Weight 

UM.Ot. 

/ 

'PoundM. 

575      0 

54 

/      J.  43,800 
\      0,45,280 

}     • 

16 

575      0 

f      J,  42.500 
\      0,44,460 

}     * 

16 

677      0 

/      J.  43,444 
\      O.  44. 660 

}     ' 

16 

577      0 

/      J,  44,200 
\      0,45.200 

}    - 

16 

577      0 

/      J,  88. 700   \         9             ,e 
\      O;  461100  |/          2             *^ 

1 

^ 

1 

o 

577      0 

/       J.  42, 600 '»          2             ,. 

\     0,44,100 ;/       *!        ^* 

shot. 

2 

577      0 

f       J,  48, 800    )          2 
\      0,46,600/          2 

17 

677      0 

f       J,  48,840   \          2 
\      0.48,866   /          * 

• 

18 

575      0 

1 

17 

575      0 

1 

I      T,  40,800   \         2i          ,g 
\      U,  44,320    /          ^  i           " 

¥ 

1 

C77      0 

f      ,1.43.820 
\      0,44.420 

)    ^ 

17 
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WatervUet  Arsenal,  at  Sandy  Hook  Proving  Groundy  from  February  ;?7  to  March  G,  1895, 
for  nocunicy  at  1  mile.] 


Wind, 
strensth 

ana 
dlreotion. 


Special  remarka  about  each  Are,  suoh  aa  effect 
on  pleoe,  action  of  breeoh  mechanlam,  con- 
Kumption  of  powder,  aonnd  of  projectile  in 
flight,  scattering  of  ftagmenta,  etc. 


a 


a  . 

Si 

a 

o 
o' 


I 

■a. 


s 


le 

111 


Stmck  tarfpet  8  feet  below,  12  feet  right 


Stmok  target  7  feet  2  inohee  below,  9  fee^.  left. 


Stmok  target  6  net  B  inches  below,  8  iochefi 
right 


Stmok  taraet  4  feet  B  inches  below,  1  foot  9 
I     inches  right. 


Struck  target  4  foet  below,  2  feet  8  inches 
right. 


Stmck  target  11  feet  below,  17^  feet  left 


Stmck  target  2  feet  5  inches  below  crater. 


Struck  target  4  feet  8  inches  below,  l^  inches 
left.  Firing  suspended  on  account  of  dark- 
noBS  and  sups  in  line  of  flre. 


Stmck  target  7^  feet  below,  1|  feet  right. 


Struck  target  2  feet  below,  2^  feet  right. 


Stmck  target  1 1^  feet  below,  U  feet  left.    Fir- 
ing  suspended  on  account  of  base. 


General  remarks. 


Piano  of  flre  for  2  points  windage  is  8.74 
feet  to  the  left  of  the  center  of  the 
bull's-eye. 

Aimed  bv  Soott  sight  No.  686,  attached  to 
the  right  trunnion. 

Uncompressed  coppers  of  1890  used  in  J 

40,000  coppers  of  1893  used  in  gauge  (). 
Aimed  at  the  top  left-handcomer  of  target. 
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Record  of  firing  loith  10-inch  B,  L.  rifle,  Crozier  wire-ioound  (toeight  67,300 

[Object  of  flring,  to  test  gnu 


Date. 


Xo. 

of 

fire. 


1895. 
Mar.    G     120 


Mar.    6  !  130 


Mar.    G     ISl 


Mar.    6     i:<2 


Mar.    6     133 


Mar.    G 


134 


Mar.    G 


Mar.    G 


laS 


136 


Mar.    G 


137 


Mar.    G     138 


Powder. 


Projectile. 


Kind. 


Mar.    G     i::o 


Mar.    G     140 


94 

o 


s 
.a 


a 


g 
P4 


Weight. 


Lbt.  Oz. 

144    13i 
144    13i 
5 


No.  of 
prisms. 


Kind. 


290      0 


144    13^ 
144    l^ 


5 


290      0 


144    13i 
144    13^ 
5 


290      0 


144    13, 
144 

5 


13^ 
131 


290 


144    13i 
144    13| 
5 

290      0 


144    13i 
144    13^ 
5 

290~  0 


144    13 

144    13 

5 


\ 


290      0 


144    13 
I    144    13 
5_ 

0 


290 


144    13i 
144    13^ 
5 


290      0 


144    13 

144    13 

5 

290      0 


144    ]3i 
144    13| 
5 


290      0 

144    i:\h 
144    13i< 


5 


1,505 

1,505 

Igniter. 


1,505 

1,505 

Igniter. 


1,505 

1,505 

Igniter. 


1,5^ 

1,503 

Igniter. 


1,505 

1,505 

Igniter. 


1,505 

1,504 

Ignitor. 


1,505  I 
1,505 
Ignitert  I 


1,505 

1,503 

Igniter. 


1.505 

1,506 

Igniter. 


1,505 

1.504 

Igniter. 


1,503 

1,503 

Igniter. 


1,504 

1,503 

Igniter. 


29U 


o 


I 


Weight. 


Lbs.  Oz. 
575      8 


577 


577 


677 


577      0 


578 


578 


578      0 


578 


576 


578      0 


576      8 


Eleva- 
tion, 
quad- 
rant. 


Pressure  per 

square  inch 

of  bore. 


Befloc- 1  Kotch 
tion       pawl 
points,    en     _ 
right,     ed'in. 


Pounds. 

T,  42, 267  j\ 
11,43,455   / 


0,41,492  i\ 
V,  40,182   / 


T,  38, 820 
V,  40, 200 


0,41,920 
V,  43, 133 


T,  41,000 
V,  43,060 


0,42,838 
V,  41, 760 


T,  41, 120 

V,  42,600 


O,  42, 045 
V,  41, 860 


T,  41, 800 
V,  44, 070 


}• 


O,  41, 120 
V,  43,067 


0,41,800   \  I 

V,  44,036   ; 


T,  40,109   V 
V,  44,320   / 


17 


17 


17 


17 


17 


17 


17 


17 
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pounds),  WatervUet  Arsemal,  at  Sandy  Hook  Proving  Ground,  etc, — Continued, 
for  aocnracy  at  1  mile.] 


Wind, 
•troneiii 

anu 
direction. 


Sp«oial  remarks  about  each  fire,  each  aa  effect 
on  piece,  action  of  bree<-h  mechanism,  con* 
samption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


TAH6ET. 


From  center  of  target.  From  center  of  Impact. 


General  remarks. 


The  throttle  valve  was  set  so  that  the 
pointer  was  half  way  between  the  arrow 
and  the  dot. 

The  Scott  sight  when  diracted  at  the 
point  aimed  at  (upper  left-hand  corner 
of  target)  read  40  minutes  elevation, 
corresponding  to  a  quadrant  elevation 
of  1°  I'. 

The  plane  of  fire  was  8.74  feet  to  the  left 
of  the  center  of  the  ball's-eye. 

The  pnMectiles  used  in  this  firing  wore 
solid  shot,  with  considerable  porosity  at 
the  base.  Some  were  so  bad  that  they 
had  to  be  rejected.  Tho  fact  that  some 
broke  up  may  indicate  that  the  porosity 
extended  for  some  depth,  allowing  gas 
to  penetrate  the  shell;  Hmnll  pieces 
breaking  ofl'  may  account  for  the  irregu- 
larity or  flight.  It  would  seem  that  for 
the  purpose  of  accuracy  firing  more 
satisfactory  results  woald  have  been 
obtained  byusing  shell. 

Round  181 :  There  was  a  peculiar  sound 
during  the  flight  of  this  iirojectile.  and 
as  it  struck  82  yards  in  front  or  the 
target  there  mnsvbave  been  some  irreg- 
ularity in  flight. 

Round  138:  The  shell  broke  up  in  the  gun; 
fh^pnenta  struck  hoistlDg  engine  in 
front. 

Center  of  impact :  Feet. 

Below «.626 

Right 0 

Mean  vertical  deviation  ftom  cen- 
ter of  impact 1.7 

Mean  horfsontal  deviation   from 

center  of  impact 1. 86 

Mean  deviation  from  center  of  im- 
pact  2.504 

Firing  conducted  by  Lieut.  C.  B.  Wheeler, 
Ordnance  Department,  in  the  presence 
of  the  Ordnance  Board.  Present:  Mi^. 
F.  H.  Phipps,  Ordnance  Department; 
Capt.  F.  Heath,  Ordnance  Department; 
Capt.W.  Crosier, Ordnance  Department. 

For  the  Board :  Frank  H.  Phipps,  M^Jor, 
Ordnance  Department,  XT.  SL  A.,  Presi- 
dent; Frank  Heath,  Captain,  Ordnance 
Department,  U.  S.  A. 
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ICtcoyrl  of  firing  nilA  lO-iatik  It.  L.  riftt,  Croiivr  wifv-«ioiiN<i  (imi^Af,  G7,300  poandt). 


No,! 

Powdw.                !    Pru 

Weight. 

I 

Tnvel 

Dell«c- 

vdorllj 

.""'I 

Kind. 

-'-'X^-' 

■"'""> 

£«    iDlwre. 

"-  'K» 

.-I  1 

i^.   0,.| 

£«..  Oi. 

"' 

Jm»m. 

t74.5J 

1     30 

! ' 

ni  ml    i,iB3 
111  nl;    1.2IM 

\ 

.288      0 

1 

0    00 

■  „ 

IM 

37*.  OT 

1 

139     13f      1,441 

1173       0  i 

'o'lgi'iter. 

I.. 

n,  " 

0  on 

■ .. 

UG 

1 

274.. 

s  00 

4     « 

i 

Alir.M 

. 

«- 

'5''lBli'ltaJ. 

m- 

It  no 

t 

Apr.  20 
Apr.2» 

i 

1 

s 

J 

1 

274.57 

11     00 

afUr 

H 

iii 

1.4M 
Iguller. 

Ign'tlBr. 

.,.„ 

1 

. 

~- 

PROGRESS  REPORT  CHOZIER  10-INCH  WIRE-WOUND  RIFLE.      339 

Waiervliet  Arsenal,  at  Sandy  MooJc  Fnmng  Ground,  from  April  lU  to  June  8, 1S95, 
lO-inch  barbette  carrUge.] 


{ 


Preftsore  per 

•quare  inch 

of  boro. 


Pounds. 
A.  16,326 
C,  15,260 


M,  20,667 

N,  20,088 


Recoil. 

Coun- 
ter 
recoil. 

Ft.  In.  Ft.  In. 

}3     H 

}3      8 

t 

Wlnd.strt*  njrtb  nnd 
direction. 


N.  80,820  r    ^" 


M,  40, 680  Sg    .. 
N,  40.200   r 


M,  40,030   U     JO 
N,  43.533   r    ^" 


M,  40,100   U,   JO 
y,  40.640   r 


M.  40,267   I3    ,. 
N.  40,356   r    ^'' 


M.  40,964   \3    ,« 
X,  40,800   r    ^ 


H 


9 


A,  38,709   U      9.    »      ft, 
C,  38.065  .r      ^i   ^      H 


3      0| 


t:S;Jii}3  '0  3  .,: 


3      0} 


A,  41.415 
C,  45,496 


}3    lOi 


3    10 


a 

o 


S 


Special  remarks  about 
each  fire,  such  as  effect 
on  piece,  action  of 
breech  mechaniem,  con- 
sumption of  powder, 
•onnd  of  projectile  in 
Hif^ht,  scattering  of 
f^agmontM,  etc. 


General  remarks. 


.The  top  carriage  bonnd 
and  had  to  be  returned 
to  battery  by  the  aid  of 
pinch  bars. 


The  friction  nnt  was  just 
tight  enough  to  elevate. 


Gun  mounted  on  10-inch 
barbette  r«rriagc. 

30  gallons  of  oil  put  in 
cylinders. 

Fired  to  S4>a. 

Time  to  traverse  car- 
riage 285°,  50}  sec- 
onds; 2  men,  1  work- 
ing at  a  time. 

The  guard  railing  on  the 
riglit  side  interferi'S 
with  the  swinging  uf 
the  bIo<;k  open. 

The  handle  or  the  trans- 
lating roller  had  t^  bo 
turned  up,  otherwise 
it  would  strike  the 
panel  of  the  sliding 
platform  at  elevations 
of  10^  and  above. 


APPENDIX   27. 

Record  of  f  ring  with  JO-inek  S.  L.  Tijl«,  Crorim- mrv-wound  {atipkt,  S7,M0 
(Oliject  offlrinK.  led  of 


NuDb«i 
of 


131  M( 

LS(i  9« 


lljj     liws 


lit    !:S 

5  I  Ignitsr. 


13   !;ii 

5  I  Ignltf 


131       1. 905 
b  I  Igniter, 


G    IgnlOr. 


Weight. 

iM.    Ol. 


o ■ 


2TJ.JT        ISU 

1 1 

""  ""■ 

i 

...«. 

u 

! 

274.47        1    S 

>i 

"-   l--^ 

It 
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pound$)f  Jfaiercliet  Arsenal,  at  Sandy  Sook  l*roving  Groundf  etc. — Coutinued. 
lO-inch  barbette  carriage.] 


PreMure  per 

square  inch 

of  bore. 


Poundt. 
A,  20,185 
C,  20,  «7 


A.  86,846 
C,  36,802 


Coun* 
Recoil.     U'r 
recoil. 


Ft.  In.  Ft.  In. 

h     8 


}3    10|  3    10 


A,  89, 8U  |\3    ,j» 
C,  41, 180  \r    ^"* 


A,  40,444 
C,  42,060 


}3    11 


A,    lens  I 
32,000  . 
C,  40, 480 


M,  26. 000   ),      g 
K,  26,862  r      * 


is    11 


M,  41, 063 
N,  41,900 


T,  42,077 
U,  42,760 


3    10 


3    10 


3    lOi 


8    11 


3    11 


Wind,  strength  antl 
direction. 


3     9 


3      9i 


3    10 


M,  41,200  1^3    jo- 
N,  40,982  |r      ^ 


T,   40,620  \U      Qi 
U,  41,265   r        * 


N.'«;o2}^   »*^   «» 


3    lOi 


8J 


T,    43,111   U      Qi 
U,    43,260   r        * 


3      9| 


c 

a 

-*  • 
£  o 

.S 


Special  remarka  abont 
each  fire,  such  as  effect 
on  piece,  action  of 
breech  mechanism, con - 
sumption  of  powder, 
sound  of  pr«](}ectilo  in 
dight,  scattering  of 
fragments,  etc. 


Fired  to  sea 


I 


Struck  800  yards  in  front, 
on  line. 


Struck  50  yards  in  Aront, 
on  line. 


Struck  6  feet  below,  2 
feet  8  inches  right  of 
center. 


Strnt'k  1  foot   6   inches 
above,  10  feet  6  inches 
^  left  of  center. 


The  shot  passed  through 
the  butt  in  rear  of 
trench  and  dropped 
about  60  feet  to  the  left 
of  butt 


General  remarks. 


' '  Struck  target  C  feet  be* 
low,  7|  feet  right  of 
center. 


Struck  target  2^  feet  be- 
low. 12i  feet  right  of 
center. 


Struck  target  5  feet  be- 
low, 8  reet  right  of 
oenter. 


Rounds  153  to  15G,  in- 
clusive, fired  at  1< 
inilo  target. 

The  elevating  gear  is 
sensitive  to  the  slight- 
est pressure. 

32, 000  coppers  of  1 890. 

Round   157,   fired  into 
sand  butt. 


Fired  at  1-mile  target. 
.  Aime<l  at  the  upper  left 
''     hand  visible  comer  of 
target. 


APPENDIX    27. 
Record  o/Jirinj  with  10-iiuth  B.  L.  rifit,  Crotier  mire-ipouad  (wei^Al,  67,300 
(OlO«t  ot  aring.  UMat 


— , — .  ■    '  =^  'it  I  ^^'^^  r.^i2£  ^'^^. 

Number  I  :   J-S  !   EE    f°bo«-    "'"■  ^^I'f    f™;   | 

ElDd.      Welstat.|       of      iKiiul.l Walght.i  <^      i  '  mautc: 


tfc.,  Oi, 

! 

IM      o| 

- 

t-- 

5    Igniter. 

i 

"M 

1 

lU     lU 

I'SS 

s 

£ 

MO     g 

Stet.  I  /luAo, 


1    21i  It    - 

is'  I 

r%i  It  '- 

I    25i  It    . 


[Object  of  flriDg,  tu  obtain  dkta 


1 

II          Ims/i. 

Uay£t< 

167 

iM   m'     I.U4 

IM    1311     i.ste 

S    Ignll^r. 

BT7      0 

"1 ■"'■"  "   1' ;(I:S 

UsySS 

168 

ST7      0 

m! Wi.m   1  .' (};= 

1                                 I  ''*" 



1 

1       1       I""  A- 

May  28 

2M      0                     i 

1 

"''  i"\ fi' 

M.rM 

V, 

i 

■    1 

S 

s 

1 

1 

; 

; 

iM      0| 

1           1  s.«ia' 

e 

^ 

s 

IgBltor.  1 

290      0 

jDn.3 

" 

^ 

}-w«l 

SI7       . 

»' k";> . 

2,  WO 

Igniter. ' 

12.091 

290      0 

1 

J.11«  s 

tis 

0"  IS  f 

1,600 
Ign'lfr. 

1'^      " 

^ 

274. 3T0 



-h 

Ijbo    d 

1 
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poHHds),  WaterrlU't  Artmtaly  at  S^ndif  Hook  i^rorintf  fhtmmi,  etc, — ContiuiUHl. 
lO-iucb  b«rbettecarri«gr>.] 


Pre«Hitre  p«r 
tqiiaro  inch    Recoil, 
of  bore. 


Special   remarks  iibout 

Mkch  fire,  Much  im  vt^act 

P_  -^  on    pItHxs    action    of 

t»r     ^V'ind,  atrrncth  •n«l      broMh  iiiecbaniam.con* 

direction.  aumpUon   of  ftowdfr, 

Round  of  prqtei^Ulo  in 
flight,  Bcattcring  of 
f^enienia,  oto. 


ter 
recoil. 


Pounds.      Ft.  In}PL  /».* 


/    T.    43,455   U      j» 

\  r.  42.527  r    ^ 


/    T.    43,360   U      g. 


3      94 


H 


f    M,  42,6«0  \« 
\    N,    42,640   /•* 


0^   3      04 


a 


SUnick  target  4  fe<«(  lie- 
low,  2  l«et  0  inchnH 
right  of  center. 


Struck  tArget  3  foot  0 
inches  below,  3  foet  0 
inches  right  of  center. 


Miss  to  the  right 


Gt^nernl  nnuMrkN. 


Flrod  at  l*mile  target. 
Aimed  at  tho  upper  lofr. 

hand  visible  comer  of 

target. 


for  dotcinnining  tho  factor  'C."] 


A,  41,400 
C,   42,855 


M.  42,700   U      0 
N,   43,360   r 


3      0 


A,  40.680   ^.j    .^ 
C,   42,477  ir    ^"* 


M,   43,240    V^    jQ. 
N,  43,711    r      ^ 


A.leiwthan 

40.000 

C,   40,200 


I 


M.  lt««  than    \ 
40,000  \. 

N.  lesa  than    r 
40,000   J 


A,  less  than  ] 

40,000  [. 

C,  lena  than  | 

40.000  J 


Wind  from  front, 
25mileH;  barom- 
eter. 30.  m;  tlier-  I 
mometer.  6P;  1 
humidity,  68.       | 

Wind  from  front, 
24 miles:  barom- 
eter, 30.14;  ther- 
mometer'. 61°; 
humidity,  03. 


Wind  from  fronts 
24  miles :  barom- 1 
eter,  30.14 ;  ther-  | 
mometer,  64^; 
humidity,  60. 


Wind  from  front, 
22 miles:  barom- 
eter. 30.14;  ther- 
mometer, 71°; 
humidity,  56. 

Wind  Anom  rear,  16 
miles:  barome- 
ter. 30.05;  ther- 
mometer, 92^; 
humidity,  05. 
• 

Wind  from  rear,  16 
miles;  barome- 
ter, 30.05;  ther- 
mometer. 82^; 
humidity,  66. 


Wind  from  left 
and  front.  30^. 
12  miles  an 
boor;  faarome 
ier.  diOXa,  tiier- 
aometer.  65'  , 
honidity,  «5. 


Missed  target  4  yards  to 
the  right. 


Struck  2  feet  9  inches 
rights  and  6  inches  bo- 
low  center  of  target. 


Struck  2  feet  0  inches 
right,  and  6  inches 
above  center  of  target. 


Missed  taq(et. 


MUised  target. 


Missed;    went   above 
feet  orer  the  target. 


Bope  on  shot  holat  gave 
out  after  173  rounds 
and  was  replaced  by 
another  from  the  store- 
house.  Missed 
screens,  struek  about 
auo  f<«t  abort  in  frost 
of  target. 


Gun  mounted  on  lO-inoh 

barbette  carriage. 
Fired  at  1-milo  target 
Aimed   at  the   visible 

upper  left'hand  cor* 

ner  of  target. 
Scott  sight  No.  620  used, 

attached  to  the  right 

trunnion. 
40,000  oopi>era  of  1893 

used  in  rounds  167  to 

173.  inclusive. 
Distance     between 

Klnta  at  which  ve* 
lities  wereobtalnml 
with  rounds  Nos.  167 
to  170,  incluaive,  was 
4.866  feet. 

During  the  firing  on 
June  8,  1806,  the  top 
carriage  bound  and 
had  to  be  n*tunied  to 
battery  by  the  aid  of 
pinch  iiara. 

I  gallon  of  oil  added  to 
«iyliiiders. 

Distance     between 

KInts  at  which  ve- 
;it  ifts  were  obtained 
with  rounds  Nos.  171 
to  188.  inclusive, 
4.793  feet. 


APPENDII  37. 
Seeord  of  f  ring  with  lO-ineh  B.  L.  rifir,  Cmim-  wtre-womtd  (tivlgkt,  ff}fiOO 
[Oltlaetof  Brine,  *<>  obteln  dila 


IXmnber' 
KtniJ.      IVBlght.        of      I  Kind-' Welgbt. 


i    !»[      1,EM 


14T    ml      I.SB7 


I3(.      1.M4 
S    Igoiter. 


B  <  IM    IU< 
C       U4    lil 


C      149    Vi\\      1.S18 


M   MB.  17 
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pounds),  WaiervUet  ^^ireenal,  at  Sandy  Hook  Proving  Ground,  etc, — Continaed. 
for  determining  the  factor  "C."] 


PreHore  pc>r 

square  inch 

of  here. 


Recoil. 


Coun- 
ter 
recoil. 


I 


Pounds. 
A.  unrelia- 
ble. 
C.  88,527 


M,  41,920 
K,  42,622 


M,  88,923 
N,  30,080 


F,  43,000 
a,  45,533 


Ft.  In. 
I     0 


V 


V    0 


}4      0 


F.  41,878 

G,  42,945 


y  • 


Ft.  In. 


F,  48,340  iVj      0 

G,  43.822  \r      " 


F,  40,0615    u    1. 

G,  44,300  ;/•*     ^^ 


F,  43,933  \\,      n 

G.  42.600   r      " 


F,  less  than  <) 
40,000  lU 
G.  44,880  ;J 


A,  40,818 
C,  41.091 


U     0 


Special  remarks    about 
CAoh  fire,  such  as  effect 
on     piece,     action     of 
Wind,  strength  and     breech  meohanism,  con  - 
direction.         '    sumption   of    powder, 
sound  of  projectile  in 
flight,     scattering     of 
I    fragments,  etc. 


Wind  from  front, 
21  miles  an 
hour ;  barome- 
ter, 80.03;  ther- 
mometer, 68°  ; 
humidity,  85. 

Wind  from  fVont, 
36  miles  an 
hour :  barome- 
ter, 30.06;  ther- 
mometer, 9i°  ; 
humidity,  90. 

Wind  from  front, 
30  miles  an 
hour ;  barome- 
ter, 30.07;  ther- 
mometer, 66°  ; 
humidity,  85. 

Wind  from  fhmt, 
13  miles  an 
hour;  barome- 
ter, 30.23;  ther- 
mometer, 63°  ; 
humidity.  84. 


Wind  fh>m  front 
and  left,  25°,  Ih 
miles  an  hour; 
bar  o  ni  eter, 
30.26;  thermom- 
eter, 65°;  hu- 
midity, 75. 

Wind  from  front 
and  left,  29°,  12 
miles  an  hour; 
barometer,  30.26; 
thermometer,  62° ; 
humidity,  89. 

Wind  from  front 
and  left,  25°,  13 
miles  an  hour; 
barometer,  80.25; 
thermometer62° ; 
humidity.  89. 

Wind   from  ftt)nt 
and  left,  25°,  14 
miles   an    hour 
barometer,  30.24 
thermoroeter61° 
humidity,  80. 

Wind  from  front 
and   left,  25°,  13 
miles   an    hour 
barometer,  80.24 
thermometer  61° 
humidity,  94. 

Wind  fl?om  right 
and  rear,  80°,  18 
miles   an    hour 
barometer  30.10 
thermometer  76° 
humidity,  55. 


32,000  coppers  of  1890. 


Missed  soreens.  struck 
8  feet  above  and  8  feet 
right  of  center  of  tar- 
get. 


Breechblock  closed  with 
difficulty .  Hissed 
screens,  struck  near 
l,000yard  target  and 
passed  over  mile  bomb- 
proof. 

82,000  coppers  of  1890  in 
gauge  F,  and  40,000  cop- 
pers of  1893  in  gauge 
G.  Before  firing  this 
round  the  gas-check 
pad  was  re-covered 
with  canvas.  Shot 
tumbled.  Missed 
screens,  struck  about 
1.500  yards  short  and 
to  the  right  of  target. 
Ricochetted  over  tar- 
get and  went  out  to  itea. 

32,000  coppers  of  1890  in 
gauge  F,  and  40,000 
coppers  of  1893  in 
gauge  G.  Shot  tum- 
bled. Missed  st^eens, 
struck  about  800  feet 
in  front  and  9  yards  to 
the  right  of  target. 

40,000  coppers  of  1803. 
Missed  screens.  Shot 
tumbled  and  passed  to 
the  right  of  target. 


Shot  tumbled.  Missed 
screens.  Went  above 
and  to  the  Hfeht  of  tar- 
get, struck  about  2,500 
yards  beyond. 

Missed  soreens.  Struck 
about  11|  feet  right 
and  2  feet  below  cen- 
ter of  target. 


Broke  both  soreens, 
struck  target  8  inches 
right  and  1^  feet 
above  center. 


Missed  screens.  Struck 
the  top  of  the  wooden 
screen  frame.  Struck 
4  feet  right  and  1 
feet  above  center  o 
target. 


J 


(xeneral  remarks. 


32,000  coppers  of  1890 
for  rounds  174  to  176, 
inclusive. 


Up  to  round  180  shot 
with  service  banda 
had  been  used.  The 
bore  at  the  seat  of  the 
band  showed  some  en- 
largement. This  and 
the  bad  practice  made 
with  the  preceding  6 
rounds  suggested  ttie 
use  of  shoe  with  spe- 
cial  banda  0.1  inch 
larger  in  diameter 
than  the  service 
bands.  The  change 
was  very  satisfactory, 


APPENDIX   27. 

llBoord  of  firing  vAllt  iiJ-inoA  li.  L.  rifit.  Crosier  mrf-mmni  {weigkt,  €7,St 
[OlOeet  c>r  flrlnji.  Wobuln  da 


I  Si  II    I 

■•ll  J  .1 


£3   .inbo™. 


131      1.008 
I3(       1.504 


131'      1,903 

131     i.na 

G  ;  Igniter. 


lU       I,  US 

13],    i.aot 


•  aeon. 

[2.103 
.10, 

lia 


fin/t. 
.    (  B,  lid 

■  li  *.  Ill 
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pounds),  Watervliet  Arsenal,  at  Sandy  Hook  Proving  Ground,  etc, — Continued, 
for  (letermiiiing  the  factor  "C."] 


Prosgnre  p€>r 


Conn- 


square  inch   RocoilJ    tor 
of  bore.      '  recoil. 


Poundg. 
A,  Ie»8  than 

40,000 
F,  less  than 

40,000 


\Ft.  In.  Ft.  In. 


C,  leas  than 

40,000 

E.  42,064 


}• 


C  41,040  'U      0 
E,  41,l«2    r 


{),  44,111  !\, 
E,  41,600  /* 


0 


C,   45,840    ) 

>4      0 
E.   41,083 


Wind,  atiength  and 
direction. 


Wind  from  left  and 
rear,  54°,  13  miles 
an  hour ;  barome- 
ter, 30.44;  ther- 
mometer, 670 :  hn* 
midity,  56. 


Wind  from  leftand 
reHr,54°,  12mito8 
an  hour;  barom- 
eter, 30.44;  ther- 
mometer, 68° ; 
humidity,  58. 

Wind  from  leftand 
rear,  54°,  16  miles 
an  hour;  barom- 
eter, 30.45 ;  ther- 
mometer, 69° ; 
humidity,  51. 

Wind  from  left  and 
rear,  54°,  18  miles 
an  hour;  barom- 
eter, 30.43;  ther- 
mometer, 70° ; 
humidity,  52. 

Wind  from  left  uid 
rear,  54°,  13  miles 
an  hour;  barom- 
eter, 30.40;  ther- 
mometer, 71° ; 
hamidity,  52. 


Special  remarks  about 
each  fire,  such  as  effect 
on  piece,  action  of 
breech  mechanism, con- 
sumption of  powder, 
sound  of  projectile  in 
flight,  scattering  of 
firagments,  etc. 


Struck  0  feet  6  inches 
rightand  3  feet  6  iucf  les 
below  center  of  target. 


32.000  coppers  of  1800. 
struck  7  feet  right  and 
4  feet  below  center  of 
target. 


40,000  coppers  of  1893. 
Struck  4  feet  6  inches 
right  and  6  feet  below 
center  of  target. 


33,000  coppers  of  1880  in 
gauge  C  and  40,000  cop- 
pers of  1893  in  gauge  E. 
Struck  5  feet  right  and 
4  feet  below  center  of 
target. 

40,000  coppers  of  1803. 
Struck  3  feet  4  inches 
right  and  4  feet  below 
center  of  target.  Head- 
ing with  one  instru- 
ment only. 


General  remarks. 


the  praoticeraade  sub- 
sequently being  very 
accurate. 
'  1  quart  of  oU  added  to 
cylinders. 

Gun  washed  out  after 
each  round. 

40,000  copners  of  1893 
for  rounds  180  to  187 
inclusive. 

Velocities  •  taken  by 
Lieut  C.  B.  Wheeler, 
Ordnance  Depart- 
ment,  U.  S.  A. ;  Lieut. 
Golden  L'H.  Kug- 
glee.  Ordnance  De- 
partment,  U.  8.  A. 
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Record  of  firing  with  10-inch  B.  L.  rifle,  Crozier  wire-wound  (weight  67,900 

[Object  of  firing,  to  test  the 


No. 

of 

fire. 


Powder. 


Prq)ectile. 


Kind.  Weight. 


Lh».  Oz. 


Number 

of 
prisms. 


180 


190 


192 


194 


190 


198 


200 


O 


eS 

s 

p. 

d 

o 


o 
P 


202 


204 


144    13| 
144    13^ 
5 


290      0 


144    13| 
144    lal 
6 


290      0 


144    l»i 
144    13^ 
5 


290      0 


1,503 

1.500 

Igniter. 


Kind.  Weight. 


144    13^: 
144    13i 

5  I 


290      0 


144    131 1 
144    13^1 
5 


1  290 


144 

18V 

144 

13] 

5 

290 

0 

144 

1341 
13{ 

144 

5 

290 

0 

144 

13i 

144 

13* 

5 

200 

0 

144 

4 

144 

290 

0  , 

1,502 

1.502 

Igniter. 


1.505 

1,502 

Igniter. 


1,505 

1,502 

Igniter. 


1,504 

1,502 

Igniter. 


1,502 

1.505 

Igniter. 


1,504 

1,505 

Igniter. 


1,602  ; 
1,503  I 
Igniter. 


1,502 

1,502 

Igniter. 


s 

JSi 

2 
♦» 

o 


I  Lh*.  Oz. 
560      0 


573      0 


573 


^<. 


o 
.a 

QQ 


Eleva- 
tion by 
Scott 
sight. 


O 


55 


63 


53 


572      0     53 


572      0 


53 


567      0     53 


577      0 


6% 


577      0 


53 


577      0 


53 


a 
o 

P4 


Travel 
of  shot 
in  bore. 


Elevation. 


Proasnrp, 

per  Aquare 

inch  of 

bore. 


o    '     Jnehe*.  i  o      / 

275.070  .  Quadrant.  1    25 

Are 1    40 


i 


i 


Povndg. 

•  (  O,  45,455^ 

\P.  42,527/ 


275. 070 


Qnadrant.  1    22 
Arc 1    44 


( 


O,  42.4911 
P,  43,044/ 


274. 970 


274. 970 


274.070 


274. 870 


274. 970 


274. 870 


274.970 


-  T^:^':.  1  « 1^  r:  t'M 


ir".™!;?  S^^:ii^ 


Are 1  43  l*>  ".<™J 


Quadrant.  1    21  {^'  J|;JJgV 
Arc 1    42i  ^  '»  4O«0«i;| 

I 

Quadrant.  1    22  (2'  12' IS) 
Arc 1    43   ^^'  «»«"> 

I 

ire'*.™*;! !?{?;«: Si} 
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pounds),  Watervliet  Arsenal,  at  Sandy  Hook  Proving  Ground,  on  July  12, 1S05, 
Mouracy  of  eleration  indicator.] 


Wind.  streoKth 
and  direction. 


SptH^l  r«markii  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mecbaniam,  oonsuiuption  of  pow- 
der, Koiind  of  projectile  in  flight, 
scattering  of  fngments,  etc. 


3    10 


From  right 
and  rear, 
60°,  4  miles 
an  hoar. 


General  remarkA. 


TARGET  WITH  SCOTT  SIGHT. 


From  center  of    Prom  center  of  im- 
target.  pact. 


Verti- 
cal. 


Hori- 
Bontal. 


Vertical. 


e 


Ft. 


4      0 


4      0 


4  I  From  front  and 

I      left,  420,  15 

miles  an  hoar. 


0  .  4 


4      0 


4      0 


0     5 


0  I  5 


From    right 
and  front, 
430  15  miles  ^ 
an  hour. 


4      0     4 


4      0     4 


4      0     4 


From  right 
and  front, 
800,15  miles 
an  hour. 


5 


5 
i 


Ft.\Ft,\Ft..  Ft.     Ft.\Ft.\  Ft. 
6    '  2      ....' 0.344    1.75' 


o 


Hori  son- 
tal. 


fS  '  S  I  »s 


8.5 


I 


,1.844 


....    2 


I 


2.75 


0.344 2.26 


4.5. ...I  2.5 ,0.844 


0.5; 


0.66«. 


...  1.844 


2.75! 


0.26 1 


.    2.25 


Gnn  mounted  on  10-iuch 
barbette  carriage. 

Barometer,  30.31 ;  ther- 
mometer, 73<) ;  humid- 
ity. 68. 

Bound  180:  Sighting 
Hhot.  Struck  targets 
feet  alK)ve  and  ^  foot 
left  of  center. 

Round  192:  The  last 
quarter  of  a  turn  in 
translfition  made  with 
-     some  difllculty. 

The  chassis  rail  has  an 
inclination  of  4<3  6'  by 
quadrant,  moasnrcd 
before  firing. 

Gun  washed  out  after 
each  shot. 

Firt'd  at  1-mlle  target. 

The  vertical  shaft  of 
traversing  gear  should 
be  pinneothrough  the 
bevel  gear  to  preveut 
it  slipping  down. 


11       3.6.. ..15.668 


3.25 


...3.751 


0.5 


1.504 


0.76 


Center  of  impact :  Feet. 

Below 5.3M 

Right 0.26 

Mean  vertical  deviation  from 

center  of  impact 1. 578 

Mean  horizontal  deviation  from 

I      center  of  impact 2 

Mean  deviation  from  center  of 
'      impact 1.89 
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Record  offirintf  with  10-inch  B.  L,  rifitj  Crazier  mre-wound  (weight  67,300 pound»), 

[Object  of  dring,  to  test  the 


Powder. 


Pixi)ectlle. 


Eleva- 
tion by 
Scott 
I    aigbt. 


No. 
fire. 


101 


193 


195 


197 


199 


201 


203 


Number  I 
Kind.  Weight.       of       Kind, 
prisms. 


205 


o 


08 

E 
a 

P. 

i 

w 
§ 


144 
144 

Oz. 

290 

0 

144 
144 

134 

1* 

290 

0 

144 
144 

f 

290 

0 

144 
144 

? 

290 

0 

144 
144 

1 

290 

o! 

144    13i 
144    134 
5 


290 

0 

144 
144 

134 

290 

0 

144 
144 

134 
134 

1,506 

1,502 

Igniter. 


1,505 

1,502 

Igniter. 


1,505 

1,504 

Igniter. 


1,504 

1,503 

Igniter. 


1,504 

1.503 

Igniter. 


1,503 

1,502 

Igniter. 


1,502 

1,503 

Igniter. 


1,505 

1,505 

Igniter. 


I 
I 

S 


4^ 

O 
CO 


Weight,  .a 

O 


Lb§.Oz. 
573      0 


572      0 


576      0 


573      0 


578      0 


577 


578 


576 


O  tA 


C         I 

c 

J,§  ,  Travel 
.a  S  I  of  shot 
5  ^     in  bore. 

53  ■« 

as 
> 


Elevation. 


Prewinro,  , 

per  square! 

inch  of    I 


l9iehe§. 
44{  274.970  I  Quadrant. 


0  '        PaundM. 

1  23  i/^'  «.1W\ 


1    44 


1    44 


1    44 


1    44 


1    44 


1    44 


1    44 


274.970     Quadrant.  1    24 


274.960 


Quadrant.  1    24 


fj,   44,733\ 
\K,  43, 


644/ 


274.970 


Quadrant.  1    24 


274.970 


Quadrant.  1    23 


274. 970 


Quadrant.  1    23 


274.970 


Quadrants  1    23 


274.970 


Quadrant.  1    24 


/  J,  43,15Cl 
\K,  43,644/ 


/H,   45. 
\J.   44. 


rO.    46.840\ 
\P,   45.080/ 


/H,   45,740\ 
\1,    45,444/t 


fH,   45,680} 
II,   44,182/ 


{I 


H,  45,080\ 
~  44,860/ 
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B'^aiervliet  Arsenal,  at  Sandy  Hooh  Proving  Ground,  on  July  12,  i^PJ^Coutinued. 
aocaracy  of  oleyation  indicator.] 


Coun- 
Recoil,     ter    I 

re<*oil.  I  A 

I  tA 

3 

a 

H 


Ft.  In.  Ft, 
4      0  '  3 


In. 
11 


Wind,  BtTongth 
and  dlrectiuii. 


Specinl  romarka  abont  each  flro,  such 
iia  etl'ect  on  piece,  action  of  hreerli 
mechaninm,  conftiimption  of  jmw- 
der,  sound  of  prtijectile  In  flight, 
acattoriug  of  fragmentH,  etc. 


TAKGET  WITH  ELEVATION 
INDICATOR. 


From  center  of  >  From  center  of  im- 
target.  ;  pact. 


0  I  4      0     4 


From  front  and 
left.  5()o,  4 
miles  an  liour. 


From  front  and 
left,  420,  10 
miloHanhour. 


0     4 


4  •'' 


0     4      0     4 


From  front 
>indleft,42<^. 
15  milefi  »n 
hour. 


0     4 

I 


0  i  4 


4      0  14      0 


0     4      0 


) 


From      fhtnt 
and     right, 
^     30°,  16  milea  ^ 
an  hour. 


Vertical. 


9 

> 

s 


o 


Hori- 
Kontal. 

-  I 

bO  '  C 


Vertical. 


Hori- 
zontal. 


Ft.    Ft.  Ft.  Ft. 


2.5     2    .. 


• 

o 
> 

1 

1 

-< 

m 

Ft, 

Ft. 

•a 


9 

e 


Gonoral  remarks. 


Ft.     Ft. 


1. 281 3. 875: 


0.7812.875 


4.5    ....12 


^.  •>  I . . . 


2.781, 11.125 


0. 7811 


1.125 


4.5 


4      I  5.5 


.  1.75 

I         I 


From  front  and 
ri^ht.  87°.  15 
mile»anhour. 


6.219 


6. 125, 


I 


2. 281  6. 375 


0.31 


.   2.5  1.719 


I 


3.125 

I 

I  I 


1.625 


Center  of  impact:  Feet. 

Below 1.710 

Lea 0.875 

Mean  vertical  deviation  from 

center  of  impact 1.983 

Mean  horizontal  deviation  from 

center  of  impact 3. 281 

Mean  dcviaticm  from  center  of 
impact 2.294 


Roond  193:  Fillet  on  the 
end  of  the  translating 
roller  found  burred; 
filed  off.  Thiawaathe 
canse  of  the  difficulty 
in  round  192. 

Round  195:  The  wind 
swung  the  rear  of  the 
carriage  around  and 
it  was  impossible  to 
keep  the  carriage  on 
the  proper  point.  The 
sprocket  chain  was 
tightened  to  (correct 
this. 

Fired  at  l-mile  target. 
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Record  of  firing  vnth  lO-inch  B.  L.  rifle,  Crazier  tdre-wound  (weight,  67,S00  paundi), 

[Object  of  firing,  exhibition  before 


No. 

of 

fire. 

206 

Powder. 

Projectile. 

Shot 
marked. 

Travel  of 

shot  in 

bore. 

De- 
pres- 
sion. 

■ 

Xnaim- 
mental 
velocity 
f^om    , 
mnzzle.  i 

1 

I)at<». 

Kind. 

1                                   1 

1 

Kind.     Weight. 

I 

1895. 
July   18 

a  : 

Is  • 

1 

X6«.  Oz.  1                  1               'Poi«nd«. 
144    ISi           1.506  /t            1            577 

Inches. 
274.770 

274.770 

f 
29 

29 

1 
I'eet. 

1  144    18( 
5 

l..')06 
Igniter. 

• 

eo 

2 

o 
& 

1 

290      0 

i 

July  18 

207 

144    18| 
144    18{ 
6 

1,606 

1,606 

Igniter. 

i 

1 

'          570 

1 
1 



290      0 

1 

1895. 
Sept.  24 


208  n 


Sept.  24 


Sept.  21 


Oct.    12 


209 


210 


211 


Oct.    12  !  212 


g 
0,eo 

I 


a 


<§ 


Oct.    12  I  213 


Oct.    1^     214 


Oct.    12 


215 


« 

o 

9- 
* 

ce 

a 


0 
P 


119    13| 
119    IH 


240 

0 

129 
139 

131 

i 

270 

0 

147 
134 

ip 

283 

0 

141    13^ 
140    134 
5 


1,2G5 

1,205 

Igniter. 


1,371 

1,477 

Igniter. 


1,560 

1.423 

Igniter. 


283 

0 

141 
140 

'^ 

283 

0 

140 
141 

i4 

5 

283 

0    ' 

140 
141 

1 

283 

0 

140 
141 

f 

283 

0 

1,490 

1,481 

Igniter. 


1,490 

1,481 

Igniter. 


1,491 

1,490 

Igniter. 


1,480 

1,491 

Igniter. 


1,481 

1,490 

Igniter. 


00 

3 


o 

A 

m 


a 


1 

9 

=3 

'^    < 

P 
ee 


CO 
Ui 

■*a 
O 

■♦a" 

O 

ae 


o 


^-^  {marked}'    274.77 


579 


577 


578 


578 


675 


676 


579 


12 


18 


14 


274.87 


274. 


1 1 


275. 07 


275. 07 


276.07 


275.07 


275.07 


[Object  of  liring. 


46 


46 


46 


36^ 


36^ 


{ 


{ 


{ 


86| 


86^ 


M* 


1,840 
1,840 


1.997 
1,9^ 


2.056J 
2,068' 
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Waterrliei  Arsmialf  at  Sandy  Hook  Proving  Ground,  from  July  IS  to  Xovemher  9, 1895, 
the  Boftrd  of  Ordnance  and  Fortification.] 


PrMsnre 

per  square 

inch  of 

boro. 


Pounds. 
rH,  43,2e0\ 
I  I,   43, 600/ 


Becoil. 


fH,  43,66Q\ 
I  I,  44, 077/ 


Ft,   In. 

4      0 


CJ-  I  sSh 
'^•""-   direction. 


Ft.   In, 
4      0 


Special  remarks  about  each 
fire,  Buch  as  effect  on  piece, 
action  of  breech  mccban- 
ism,  consumption  of  pow- 
der, sound  of  prctjectile  in 
flight,  scattering  of  frag- 
ments, etc. 


General  remarks. 


Firing  oondnctod  by  Lieut. 
W.  S.  Peircc,  assistant 
proof  officer. 


to  prove  powder.] 


H,  81,871\ 
I,  32,855/ 


H,  38,880\ 
I,  38,680/ 


H,  43,000\ 
I,  42,940/ 


fO,  42,333\ 
\K,  40,400/ 


5      9 


6      4 


fO,   42,24411     - 
Ik,  42,465/i    " 


0   5 


6   6 


rO,  42,356\  f.      „ 
iK,  42,300/  "   " 


6 


[K,  42,433/  "^   ® 


rO,   43,920\     g      Q 
IK,  44,022/     **      " 


CRD  9G- 


5      9 


6      4 


6      5 


3  V 

OB  S 

«  § 

lg 

■^62 

",  a 


.«4 


28,000  coppers  of  1890,  gauge 
H ;  82,(K)0  coppers  of  1806, 
gAuge  J. 


32,000  coppers  of  1896. 


..« 


32,000  coppers  of  1895. 


23 


fOun  mounted  on  10-inoh 
proof  carriage. 

Obturating  fHctlon  primers. 

Fired  into  sand  bntt  No.  1. 

The  looking  of  rotating  ban* 
die  causes  aome  trouble,  as 
the  noncommissioned  offi> 
cer  in  charge  of  the  load> 
ing  can  not  tell  without 
trial  which  way  the  wing 
nut  ought  to  be  turned 
to  lock  the  handle. 

Tbe  bronze  bushing  which  is 
screwed  into  the  rotating 
handle  unscrews,  and 
should  be  fastened  in  some 
way. 

The  elevating  band  used 
with  the  lO-inch  B.  C.  dis- 
appearing carriage  is  re- 
tamed  on  the  gun  to  ooun> 
teraot  the  mnzsle  prepon- 
derance that  tbe  gun  has. 

Firing  C(»ndncted  vv  Lieut. 
C.  B.  Wheeler,  volooities 
taken  by  Lieut.  C.  L'H. 
Kuggles. 


Gun    mounted    on    10-inch 

proof  carriage. 
Obturating  friction  primers. 
Fired  into  sand  bntt  No.  1. 
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Beeord  of  firing  with  lO-inoh  B»  L.  rt/Ze,  Crozier  wire-wound  (weight,  67,300 

[Object  of  firing. 


Date. 


1895. 
Oct.    U 


No. 
of 

fire. 


216 


Oct.    14 


217 


Powder. 


Number 
of  priams. 


Oct.    14 


218 


Oct.    14  ,  219 


Oct.    14     220 


Oct    15 


221 


Oct.    15 


222 


Oct.    15 


223 


u 

'I 


Oct.    16 


224 


Oct.    16  !  225 


Oct.    16  '  226 


Oct.    16 


227 


/  » 


•m 

el 


r^ 


-< 
^ 


P 


QQ 

ee 

o 


o 

s 


o 


o 
P 


i/6«.     02. 

141    13i 
140    ISI 
5 


Projectile. 


Kind. 


283 

0 

144 
144 

!p 

290 

0 

144 
144 

f 

290 

0 

140 
141 

1 

283 

0 

140 
141 

13* 

1* 

283 

0 

140 
141 

1 

283 

0 

140 
141 

f 

288 

0 

140 
141 

Ip 

283 

0 

140 
141 

ip 

283 

0 

140 
141 

ip 

283 

0 

140 
141 

•ll 

2K< 

0 

140 

13i 

1' 

283 

0 

1,496 

1,485 

Igniter. 


1.502 

1,502 

Igniter. 


1,503 

1,502 

Igniter. 


1,480 

1,491 

Igniter. 


1.48Q 

1.491 

Igniter. 


1,481 

1,490 

Igniter. 


1,480 

1,490 

Igniter. 


1,481 

1,491 

Igniter. 


1,480 

1,491 

Igniter. 


1,480 

1,491 

Igniter. 


1,480 

1.493 

Igniter. 


1,482 

1,400 

Igniter. 


s 


% 


c 

I 


a 


1 

-a 

o 

s 


CO 
•A 

43 

o 

O 
r/2 


Weigbt. 


574 


575 


Sbot 
marked. 


577 


577 


575 


578 


578 


578 


572 


577 


577 


578 


15 


16 


Travel  of 

De- 

shot in 

pres- 

bore. 

sion. 

Instra- 

mentml 

velocity 

from 
mnszle. 


Jnchss. 
274.47 


17 


18 


19 


20 


21 


36 


274.57 


274.67 


274.57 


86 


86 


36 


274.57  )        36 


274.97  36 


274.77  38 


Elevti- 

tion. 

o      / 

274.97     3    .30 


274.97 


274.87 


274.97 


274.97 
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pounds) f  Waiervliet  Jnenal,  at  Sandjf  Hook  Proving  Groundy  etc, — CuutiDUod. 
to  prove  powder.] 


Preassure  ' 
bore.      > 


Coun- 
ter 
recoil. 


Wind, 
strength 

and 
direotion. 


Pounds.    'Ft.  In,\Ft,  In, 

[i:  SSS}; «  • 


rl,  41,4761'    - 
1p.  41,700f     " 


I 


O,  4I,558\ 
K,  40,000/ 


O,   41,637\ 
iK,  41,31k/ 


fO,  4l,120\ 
\K.  40,000/ 


0      6 


{ 


J,  4i,8ao\ 

P,  41, 835/ 


(p^ 


6    e 


0      6 


e    5| 


f  0,42,4»^!    g      J. 
\K,  42,333/     ^      ^ 


/  J,41,700\     -      -. 
\  P,  41.680/,    "      ** 


f  0,42,200^    -      g 
Ik,  42,001/     •     ^ 


\  P,  42,064/     •      " 


f  0,42,982\     -      g 
\K.43,111/     •      ® 


/  J.  42,8011     J      g 
42,780/     "      ** 


**  a 


a 


o 


Js 

a  8 

11 
I 

•a 
a 

§ 

3 


«3 

•d 

9 

a 
.8 


•a 


Special  remarks  abont  each 
Are,  Hoch  as  effect  on  piece, 
action  of  breech  mechan- 
ism, consnmption  of  pow- 
der, sound  of  projectile  in 
flight,  soatteruig  of  flrair- 
mente,  etc. 


This  charge  is  what  remained 
of  the  sample. 


Charges  put  up  July  9, 1886. 


Charges  put  up  July  0, 1886. 


Shot  came  out  of  butt  and  fell 
to  the  right. 


The  tray-latch  spring-bolt 
was  smoothed  off  after  this 
round. 


General  remarks. 


Gun    mounted    on    10-inch 

proof  carria|ge. 
'  Obturating  fnction  primers. 
Fired  into  sand  butt  No.  1. 
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Record  of  firing  viith  10- inch  B,  L,  rifle,  Crozier  wire^aund  (weight  ei,ZUO 

[Ol^ect  of  firing. 


Powder. 


Pate. 


No. 
of 

fire. 


Kind.    I  Weight.  I  ?"5***^ 
I  ""»"•"  ofpriams. 


Projectile. 


Kind.    Weight. 


Shot 
marked 


1895. 
Oct.    16 


I 


228 


Oct    16 


Oct    16 


Oct    16 


Oct    24 


Oct.    24 


Oct    24 


Oct.    24 


Oct    24 


Oct    24 


Oct    24 


Oct    24 


229 


230 


231 


09 


S 
.2 

b 

a 

S 

.a 


o 


IA}9.  Ox. 
140    131 


141 

'P 

283 

0 

140 
141 

f 

283 

0 

140 
141 

isl 

5 

283 

0 

140 
141 

18J 

283 

0 

232 


X.A.,lot      137    13 


1  A. 


140    13 


I 


279      0 


1,480 

1,490 

Igniter. 


1,482 

.  1,490 

Igniter. 


1,482 

1,400 

Igniter . 


1,480 

1.490 

Igniter. 


1,421 

1.450 

Igniter. 


u 


233 


234 


235 


236 


237 


238 


239 


CO 

43 

o 

08 

a 

« 

•c 

p. 

o 

s 


§ 

0 


140  13| 

141  13i 


1,481 

1.492 

5  I  Igniter. 


283      0 


140  m<        1,481 

141  13{         1.491 

5  I  Igniter. 


283 


140  13|         1,482 

141  13i'        1,403 

5  I  Igniter. 


283 


140  13| 

141  13^ 


!    283 


141    13 

140 


13i 
13t 


283 


141    la 
140 


13^ 
131 


1,482 

1.403 

Ignitor. 


1,406 

1,482 

Igniter. 


1,496 

1,482 

5  I  Igniter. 


283 


141  13i  1,493 

140  13}  1.482 

;  5  Igniter. 

I    283  0 


s 

a 


1 

o 
a 

1 


O 


Pounda. 
578 


>  S   < 


o 
.d 

CO 


'C 

••a 
O 
J3 
EC 


578 


677 


576 


678 


578 


575 


576 


577 


572 


671  !. 


573 


Travel  of 

shot  in 

bore. 


Eleva- 
tion. 


Inehet. 
274.97 


Instra- 
mental 
velocitj 

from 
muzzle. 


274.07 


274.97 


o      / 
274.97     3    29 


I 


274.87     3    30 


274.87 


3    30 


274.77 


3    30 


274.87 


3    30 


274.87 


274.77 


3    30 


3    30 


274.57 


3    30 


274.47 


3    30 


FeeU 
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pounds) f  lV€ttervU€t  Arsenal,  at  Sandy  Hook  Proving  Ground,  etc. — Continued, 
to  pTove  jtowder.  ] 


ProHBnre 

per  Hqnaru 

inch  of 

bore. 


I  Conn- 
Recoil.  I     tor 
recoil. 


Pounds. 

(  O,  42, 545\ 

\  K,  42, 378J 


r  I,  42, 600\ 
\  P,  43. 044/ 


/  O,  43, 360X 
\K,43,491/ 


fO,  41.«20^ 
\K.  41,917/ 


to,  44,778/ 


fK,  41,fl33\ 
\0,  42,418/ 


/K,  42,878\ 
to.  42,564/ 


Wind, 
8t|«iiKth 

ana 
direction. 


6     <» 


rK,    less 
than! 
40,000. 

O,   42,860 


[K,  less] 
th  an| 
40,000. 

[O,   43,280j 


/H,  42,366V    g 
tl.    41.680/     ® 


6 


{f;  'kZ)  •  « 


fK,  41.620^     - 
to,    42,267/     • 


6      6 


G      6 


6 


o 

s 


S 

§ 

I 


i8 

MM 

a 

p 

o 

o 


g 

o 

CO 

i 
i 

.a 

o 

p 

« 

^^ 

a 

to 

a 


a 


Special  remarks  about  each 
fire,  such  as  ofTect  un  piece, 
aotiou  of  breech  mcoban- 
ism,  consumption  of  pow- 
der, sound  or  projectile  in 
flight,  scattering  of  flag- 
men ta,  etc. 


(reneral  rc>mark.H. 


40,000  coppers  of  1803 


There  is  a  leakage  of  oil  around 
the  cylinder  heads  and  obtu- 
rating bar  bolts. 


Gun    mounted    on    10-inch 

proof  carriage. 
Obturating  friction  primers. 
Fired  into  sand  butt  No.  1. 


y  40  000  roppers  of  ]8(K). 
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Record  of  firing  ioith  lO-inoh  B,  L.  riflle,  Crozier  wire-wound  (weight,  67,500 

[Object  of  firing. 


Date. 


No. 

of 

fire. 


1895. 
Oct.    24 


240 


Powder. 


Prcjectilc. 


Kind. 


Weight. 


Oct.    24     241 


Oct.    30 


242 


Oct.    30 


243 


Oct.    30 


2U 


Oct.    30 


245 


Oct.    30 


246 


Oct.    30     247 


Oct.    30  !  248 


Oct.    30     240 


Oct.    30 


250 


Oct.    30 


251 


Lbt.    Oz. 


140 
141 


Jit 


CO 

m 


% 


ft 

Pi 

i 
I 


d 


283 

0 

140 
141 

Jit 

283 

0 

140 
141 

134 

283 

0 

141 
140 

i 

283 

0 

141 
140 

? 

283 

0 

141 
140 

? 

283 

0 

141 
140 

f 

283 

0 

141 
140 

^ 

28:) 

0 

141 
140 

f 

283 

0 

141 
140 

13i 

1^ 

283 

0 

141 
140 

1 

283 

0 

141 
140 

is* 

i 

283 

0 

1 

Nnnibor 
of  prisms. 

Kind. 

Weight., 

Pounds. 

1,482 

1,493 

Igniter. 

• 

1,482 

1,493 

Igniter. 

■ 

i 

I 

e 
1 

574 
574 

1,478 

1,486 

Igniter. 

575 

1,489 

1,479 

Igniter. 

• 

679 

1,488 

1,478 

Igniter. 

580 

1,492 

1,472 

Igniter. 

580 

1,489 

1,478 

Igniter. 

1,489 

1.478 

Igniter. 

• 

.1  . 

i 

580 
577 

1,489 

1,478 

Igniter. 

576 

1,490 

1,479 

Igniter. 

577 

1,491 

1,479 

Igniter. 

575 

1,491 

1,479 

Igniter. 

576 

Sh<)^ 
niaTke<l. 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Travel  of 

shot  in 

bore. 


Inehet. 
274.37 


274.37 


274. 07 


274.77 


274.67 


274.97 


274.87 


274.77 


274.77 


274.67 


274.67 


274.67 


Eleva- 
tion. 


o       / 
3    30 


3    30 


De- 
prea- 
tion. 
33 


Inatro- 
mental 
velocity 

from 
muzzle. 


33 


33 


37 


35 


35 


35 


35 


33 


32 


Feet. 


PROGRESS  REPORT  CROZIER  10-INCH  WIRK-WOUND  RIFLE.      359 

pounds) f  lyatervliet  Arsenal,  at  Sandy  Hook  Proving  (iround,  etc, — Continued, 
to  prove  powder.] 


Prwwnre 

[wr  nqnare 

loon  of 

bore. 


Coun- 
ter 
recoil. 


WllKl, 

Himicth 

ana 
direction. 


{ 


Poundt. 
H,  42,909) 
I,    42.378/ 


\I,    42.873/     "      ** 


I 


I,    40.9W1 
O.    41,066/, 


Special  remarkfl  about  each 
fire,  anch  as  ofloct  on  piece, 
art  ion  of  bre<M'b  mecliau- 
iaui,  connuniptinu  of  pow- 
der, aoand  of  projoctilo  in 
flif^ht,  flcatteriiig  uf  frag- 
ments, eto. 


{ 


I,  41,036\ 
O.  40,009/ 


{ 


H,  42,244\l 
I,    41,309/; 


{ 


I.     40, 045\ 
O,    41,091/ 


{ 


H,  40.222\ 
I,  41,345/ 


{ 


I,  41, 055\' 
O,  41,400/ 


rH,  43.067\ 
ll,  .42,473/ 


fl.  41.3821 
to,  40,182/ 


/H,  40,0911 
U.  41,230/ 


/I.  4l,073\ 
\0,  40,065/ 


■ 


s 

a 

c 
.a 


o 


§ 

e 

o 
.a 

« 
E 

s 

.a 

o 
:i 

s 
a 

O* 

o 

CI 

c 

^^ 

rs 

a 

08 

•♦» 
a 

& 

I 
I 


Shot  came  out  of  butt 


Geneml  remarks. 


I , 


40,000  oojipera  of  1893. 


Impressions  taken  before 

round  242. 
New  Hteps  put  on  right  sidi) 

of  carnage. 
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Heoord  of  firing  with  10-inch  D,  L,  rifle,  Crozier  wire-wound  (weiffht,  67,300 

[01]Jectuf  firing. 


Powder. 


Projectile. 


Date. 


No. 

of 

fire. 


Kind. 


1895. 
Nov.    0 


Nov.    9 


Nov.    0 


Nov.    0 


Nov.    9 


252 


253 


254 


255 


256 


o 


1 

a 

(B 

I 

d 

o 
,o 

90 

o 


^^«^g^t-  o?p"Se^S.   ^^"<i- 


Lbt.  Oz. 

140  13| 

141  13| 

5 


283 

0 

140 
141 

!p 

283 

0 

140 
141 

f 

283 

0 

140 
141 

13i 

,    283 

r 

0 

141 
140 

13i 

'I* 

1,481 

1,490 

Igniter. 


1,481 

1,487 

Igniter. 


1,490 

1,480 

Igniter. 


1,479 

1,490 

Igniter. 


1,489 

1.479 

Igniter. 


283      0 


Weight. 


Shot 
marked. 


I-- 


o    J 
03 


Ptmnda. 
576 


578 


577 


578 


577 


31 


82 


33 


34 


35 


Travel  of 

1 
Do- 

shot  in 

preii- 

bore. 

Bion. 

274.77 


274.87 


274.87 


32 


33 


32 


Infitm- 
mental 
velocity 

from 
muEzle. 


InehM. 

1 

274.97 

32 

274.87 

32 

Feft. 
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pound**),  Watervliet  Arsenal,  at  Sandy  Hook  Proving  Ground,  etc. — Continued, 
to  prove  powder.] 


Pressure 

per  aqnare 

inch  of 

bore. 


Becoil. 


Coun- 
ter 
recoil. 


Wind, 
strensth 

ana 
direction. 


Special  remarks  about  each 
flre^  such  as  oflect  on  piece, 
action  of  breecli  mechan- 
ism, consiiiuution  of  pow- 
der, sound  of  projectile  in 
tiight,  scattering  of  trtkg- 
ments,  etc. 


Pounds.    iFt.    In. 
\I>.    40,280/     ®      ^ 


lO,    41.382\     g 
\P.    41,273/1     ^ 


P.    41,164/     ®      * 


.r,    41.345/     ®      * 


FL    In, 
6      3 


6 


6 


fO,    41,e60\l    «      5       e 
IP,    42,127/,     «      »       0 


*6      5 


H, 


43 


♦J  3 

I 

a 


^ 


40,000  coppers  of  1893 


NutH  of  holdincr-down  bolts 
tightened. 


Cieneral  reiuarks. 


6an    mounted    on    10-inch 

proof  carriaji^e. 
Obturating  friction  primers. 
Fired  into  sand  butf  No.  1. 
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liecord  of  firing  with  lO-inch  B.  L.  Hfie,  Crozier  wire-wound  {weight,  67,300  pouuda), 

[Object  of  firing,  for 


Date. 


1895 


Nov.  li 


No. 

of 

fire 


Powder. 


Projectile 


257 


Kind, 


Weight. 


Number 

of      I  Kind.    Weight, 
prisms.  I 


Nov.  14  I  258 


Nov.  18 


259 


Nov.  18 


260 


Nov.  18  I  201 


Nov.  18 


Nov.  19 


Nov.  19 


Nov.  23 


Nov.  23 


262 


263 


264 


265 


266 


•qfi 
2  • 

a   ■ 
I- 


Lbs,  Oz. 


{    141    ]3i 
140    13i 


283      0 


1,490 
1,481 
Igniter. 


ec 

c 


ee 
i 

•c 

GL. 

O 


a 
o 

Q 


141     i:^        1,490 


140    13i 
5 


1,481 
Igniter 


28:{      0  i 


140    13J       1,479  ' 


Kl    13^ 


5 


283 


1,400 
Igniter. 


140  13 

141  13 


283 


140  13^ 

141  13^ 

5 


1.480 

1,490 

Igniter. 


1.480 

1, 492 

Iguiiur. 


283 


140  13ii      1,480 

141  13}       1.493 

5  ,  Ignitor.. 


283      0 


140    13 
141 


134 
13$ 


1.482 
1.405 


5    Igniter. 


283      0 


140  134 

141  134 

5 


1,485 

1,495 

Igniter. 


283      0 


140  134 

141  134 

5 


283      0 


Igniter. 


140  134 

141  134 

5 

283      0 


Igniter. 


CO 


Shot 
marked. 


Pounds. 


11 


(A 


571 


578 


570 


575 


576 


577 


578 


576 


575 


573 


Eleva- 
tion j  Travel 

on    '  of  shot 
wheel       in 

of    I   bore 
sight. 


Not 
marked. 


Jnchet. 


54     274. 57 


58     274. 07 


58     274.07 


Elevation. 


o      / 


Quadrant.  1    23 


Quadrant.  1    33 


58     274. 97 


58     274. 87 


58     274  87 


58     274  77 


58     274. 97 


Quailrant.  1  33 

Sight 1  10 

Quadrant.  1  33 

Sight 1  10 

Quadrant.  1  33 

Sight 1  10 

Quadrant  .  1  33 

Sight 1  10 


Tel.  sight.  I    20 
Quadrant.  1    32 


274.97 


274.07 


Quadrant  .  1    HU4; 
Tel.  sight.  1    2U> 


Depmnon. 
32 


30 
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WatercUet  Ars&nal,  at  Sandy  Hook  Proving  Ground,  from  Kw^emher  14  to  December  4, 1895, 
aconracy  at  1  mile  ] 


5 

a 

a. 

o  t« 


PreaBiire 

per  square 

inch  of 

bore. 


Re- 
coil. 


} 


Pounds.    I  FL  In,  Ft.  In. 
[>,     loss 
than 
40,000 
|P,     less 
than, 
40,000  ' 


Mi"'S:m}«  * 


\      ,  '/I,  41,8«7 
/   ^  \K,  40,964 


Y 


/O.  41,740  U 


\      ,  I/I,  40,878 
/   *  \K,  40,436 


6 


\      I  rO,  40,244  \f, 

r   44  TP.  41,480  r 


\      „.  /I,  40,127  U 

;   ^*\K,  40,001  r 


,rO,  41,346  U 
;\P.  41,420  /" 


rO,    40.582   \b 
IP,    40.680   j° 


6      0 


6      4 


}   ^\%\tiZ>  ^*«   n 


6 


4  !  6 


4  ;  6 


Wind, 
strength  and 
direction 


6      5 


C      5 


6      3 


a  «  »« 

Wind  fhnn 
right,  90O. 
10  miles 
an  hour; 
barometer, 
30.06 ,  ther- 
mometer 
60O,  hn- 
roidity.  50. 

Wind  from 
right,  90O, 
14  miles 
an  hour  ,- 
barometer, 
80  05 :  ther- 
mometer, 
610  ,  hu- 
midity, 49. 


I 


;m9o 


"  *  P  o     •• 

^|1 


Wind    from 
right,  90°. 
4      miles 
an  hour 
barometer 
3U.01 ;  ther 
mome  t  e  r 
66°;   hu 
midity.71. 

Wind  from 
rear,  0°,  3 
miles  an 
hour;  ba- 
rometer, 
30.02;  ther- 
mometer, 
53°;  hu- 
midity, 75. 


as§« 

ilft 

2  s     2 


Special  remarks  about 
each  fire,  such  as  effect 
on  piece,  action  of 
breech  mechanism,  con- 
sumption of  powder, 
sound  of  projectile  in 
flight,  scattering  of 
fragments,  etc. 


General  remarks. 


Fired  at  1-milo  target. 
Aimed   at  tlie    upper 

left-hand    comer  of 

target. 


Stnick  target  61  feet  be- 
low, 1  foot  right  of  cen- 
ter. 


Stmck  target  3  feet  be- 
low, 2  feet  right  of  cen- 
ter. 


Stmck  target  4  feet  lie- 
low  center. 


Struck  target  3  feet  be- 
low, 2  feet  left  of  center. 


Aime<l  by  Scott  telescopic 
sight  at  the  upper  rigiit- 
hand  coriier ;  Htruok  tar- 
get 1  foot  below,  4  feet 
right  of  center. 


Struck  target  81  feet  be- 
low, 7  feet  right  of  ren- 
ter. 


Gun  mounted   on   10- 
inch  proof  carriage. 
Obturating   friction 

{)rimers. 
med  at  1-mile  target. 
Aimed  by  Scott  sight 
No.  626  at  the  upper 
left-hand  comer  of 
target. 

Rod  attached  to  front 
transom,  li  o  1  d  i  n  g 
elevat ing  screw, 
straightened  before 
firing,  bent  after  first 
shot. 

The  first  countersunk 
bolt  in  rear  on  right 
side  of  under  plate  of 
top  carriage  found 
loose  after  round  262. 

Gun  washed  out  and 
examined  after  each 
round. 

40,000  coppers  of  1893. 


.w 


I 


Shot  came  out  of  butt  and 
fril  t<)  the  right. 


if 


Gun  mounted  on  10-inch 
priMif  carriage. 

Obturating  friction  pri- 
mers. . 

Fired  into  sand  butt 
No.  1. 

40,0<M)  coppers  of  1890. 
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Jlecoi'd  of  firing  with  lO-inch  B,  L.  rifiej  Crozier  wire-wound  (weighty  67,300 

[Object  of  firing,  for 


Powder. 


Projectile. 


Bate. 


No. 

of 

Are. 


Kind. 


1895. 
Nov.  23 


267 


I 


Nov.  23  I  268 


Nov.  23 


269 


Nov.  23  '  270 


Dec.     4  !  271 


Dec.     4  I  272 


Dec.     4     273 


Der.     4     274 


Dec.     4  ,  275 


Weight 


I 


Shot 
-K^   _|.  '  marked, 

„ri«m,   '  K'na.    Weight.; 


I 


CO 

o 


< 

■K 

■«.* 

cB 

C 

>•£< 

P. 

fl 

o 
u 

0 
C 

d 


Lh».   Oz. 

!  140    13*' 

I  141     13{j 

l_   5  \  Igniter. 

"283      0~ 


140  13^ 

141  13| 

5  I  Igniter. 


21)3      0 


< 

M 


+3 

B 

K 

V 
p. 


a 

o 

PM 


140  13| 

141  13J 

6 

283      0 


140  13^ 

141  134 

5 


283 


140  13^ 

141  13^ 


PoundM. 

578 


o 


Igniter. 


Igniter. 


1,482 
1,493 


5    Igniter. 


283      0 


C 
1 


140  13^  1.478 
I  141  13^  1,480 
I  5    Igniter. 


283 


140  13^       1,478 

141  ni      1.489 

5  j  Igniter. 


283      0 


'l40 

13* 
13j 

141 

5 

283 

0 

140 

134 
13j 

141 

5 

283 

0 

1,478 

1,488 

Igniter. 


1,478 

1.488 

Igniter. 


§ 

to 


CO 

O 
^^ 

♦a" 

O 


o 


bir> 


576 


576 


57fi 


575 


576 


576 


576 


Eleva- 1 
tion  I  Travel 
on     I  of  8hot 
wheel        in 

of     I   bore, 
sight. 


Inches. 
38  1 274.07 


39 


40 


41 


274. 67 


274.67 


274.67 


274.87 


274.77 


Depression. 


25 


24 


24 


24 


Elevation, 

o      / 

Quadrant.  1    33 
Sight 1    23 


giuadrant.  1    31 
ight 1    23 


274.77     Quadranl.  1    32^ 
Sight 1    23 


274.77     Quadrant.  1    32 
I  Sight 1    23 


274.67  I  Qnadrant.  1    32| 
I  Sight 1    23 
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poMnda),  Waiervliet  Arsenal,  at  Sandy  Hook  Proving  Ground,  etc. — Coutinued. 
aoouraoy  at  1  mile.] 


rr  t^ 


PretwHre 

per  square 

inch  of 

bore. 


Pounds. 
fO,   41,145 
\P,   41,238 


Re- 
coil. 


Ft,  In. 

U      4 


\      J(  O,  40, 055   U 

J   ^*\  p,  40,109  r 


\       ,  I  f  O,  40, 582   \q 

f    ^*\  p,  40,311  r 


\      J.  fO,  40,400   U 
/      ^*\  P,  40, 400   r 


}   ^» 


f  O,  40, 182 
\  P,  40, 


100 


6      4     0      4 


\      11/0,40.067 
/      ^*  \  P,  40, 178 


}•• 


Coun- 
ter re- 
coil. 


Ft.  In, 
6      0 


rO,    41,8«4   \g      , 
[P,   41,7«>  ,r     * 


f  O,  1  e  8  s  4 

j  than  > 

\  40,000 

[P,  40,333 


fj,    40,350  \U      . 
\K,  40,145   r      * 


6 


6      0 


6 


6 


6 


Wind, 

strength  and 

direction. 


Special  remarks  about 
each  flre,  auch  as  effect 
on  piece,  action  of 
breech  mechuiism,  con- 
sumption of  powder, 
sound  of  projectile  In 
fliKht,  scattering  of 
fragments,  etc. 


6      4 


4     6      4 


"Wind  from 
left:  and  rear, 
70°,  6  miles 
an  hour; 
barometer, 
30.87;  ther- 
m  o  ni  e  t  e  r, 
29°;  humid- 
ity. 66. 

Wind  f r  o  m 
left  and  rear, 
45°,  4  miles 
an  hour; 
barom  e  t  e  r, 
30.37;  ther- 
mometer, 
3P;  humid- 
ity, 58. 

«)  — 


From  center 
of  target. 

Verti-  Hori- 
cal.    zontal. 


> 

< 

Ft. 
1 


From  center 
of  impact. 

Verti- 1  Hori- , 
cal.    zontal. 


i 


F<.  iY.  /v. 

...i...;7 


Ft. 

2.8 


4,        ^        © 

Ft.  Ft.  Ft. 

...I.. .0.4 


I 


5 


1.8...  1.6...! 


1.2 


.4 


5 


2 


.4 


General  remarks. 


Gun  mounted  on  10-inch 
proof  carriage. 

Obturating  fHctlon  pri- 
mers. 

Fired  into  sand  butt 
No.  1. 

40,000  coppers  of  1890. 


\ 


Gun  mounted  on  10 
inch  proof  carria^. 

Obturating  friction 
primers. 

Alroed  by  Scott  sight 
No.  627  at  the  upper 
left-hand  comer  of 
1-miIe  target. 

Gun  washed  oat  after 
each  round. 

Center  of  impact :  Feet. 

ISelow 1.8 

Left 6.6 

Mean  vertical  de- 
viation from 
center  of  im- 
pact   1.84 

Mean  horizontal 
deviation  from 
center  of  im- 
pact  0.64 

Me^n  deviarion 
from  center  of 
impact 1.05 

Firing  conducted  by 
Lieut.  W.  S.  Peirce, 
Ordnance  Depart- 
ment, in  the  i)res- 
ence  of  the  Ordnance 
Board.  Present: 
Capt.  F.  Heath.  Ord- 
nance Department ; 
Cant.  "W.  Crozior, 
Ordnance  Depart- 
ment. 

W.  S.  Peirce,  Lieuten- 
ant, Ordnance  De- 
partment, U.  S.  A . 

For  the  board:  Frank 
H.  Phipps,  Ma;,ior, 
Ordnance  Depart- 
ment, U.  S.  A.,  pres- 
ident. 
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Star  gauging  of  10-inch  /?.  L,  rifle  (steel),  ioire-woundf 

[Gan  star  ganged,  under  the  directions  of  Lienten- 

LANDS. 

[0.90845- inch  ring  and  10-inoh  i>oint.  Temperatnro :  June  29, 1804,  outside  bore  75°,  inside 80^ ;  Augnst 
27,  1804,  ouUicto  bore  68°,  inside  87°;  June  14,  1895,  outside  bore  83°,  inside  100°;  December  18,  1895, 
outside  bore  40°,  inside  40°.  ] 


Prom 
muzslo. 


Ifichss. 

0 

5 

10 

16 

ao 

25 
80 
35 
40 
45 
50 
55 
60 
05 
70 
75 
80 
85 
90 
05 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
202 
204 
206 
208 
210 
212 
214 
216 
218 
220 
222 
224 
226 
228 
230 
232 
234 
236 
238 
240 
242 
244 
246 
248 
250 
252 
254 
256 
256 
260 
262 
264 
266 
268 
268i 


Before 

firine, 

June  29, 

1894. 


Inehet. 

10. 0010 
9.9985 
0.0006 
0.0090 
0.0090 
0.0085 
0.0085 
9.9085 
9.0900 
0.0085 

V.  ovOv 

9.9990 
0.0985 
0.0085 
0.0085 
9.0085 
0.0085 
0.0985 
0.0985 
9.9085 
9.0985 
9.9985 
9.9985 
9.9985 
9.9985 
9.9985 
9.9990 
9.9990 
9.9990 
9.9985 
9.9985 
0.9900 
0.0085 

V.  Vv»U 

0.0085 

0.9085 

0.0000 

0.9000 

0.0900 

0.9990 

0.0090 

0.9000 

0.0000 

0.0090 

0.0000 

0.0090 

0.0090 

0.0905 

0.0005 

0.0005 

0.9090 

0.0905 

9.0005 

0.0005 

10.0000 

10. 0010 

10. 0050 

10.0080 

10.0115 

10.0150 

10. 0185 

10. 0220 

10. 0245 

10. 0275 

10. 0305 

10, 0346 

10.0380 

10.0405 

10. 0435 

l(r.0470 

10. 0500 

10. 0525 

10. 0550 

10.0565 

10.0585 

10. 0000 


After  67 

rounds, 

Aug.  27, 

1894. 


Inches. 
10. 0035 
10. 0035 
10. 0005 
9. 9085 
•  woo 
9.0985 
0.0985 
9.0095 
10.0005 
9.9995 
10.0000 
10.0000 
0.9005 
9.9095 
9.9906 
9.0005 
10.0005 
10.0005 
10.0000 
0.0005 
10.0006 
10.0000 
10. 0005 
10.0005 
10.  0010 
10.0010 
10. 0010 
10.0005 
10.0005 
10.0010 
10. 0015 
10. 0020 
10. 0005 
10.0016 
10. 0020 
10. 0015 
10. 0015 
10.0025 
10.0025 
10. 0035 
10.0035 
10.0045 
10.0045 
10.0045 
10.0055 
10.0060 
10.0065 
10.0075 
10.  0075 
10. 0085 
10.0005 
10.0106 
10. 0110 
10.0115 
10.  0136 
10.0155 
10. 0185 
10. 0225 
10.0255 
10.0285 
10.0315 
10. 0345 
10.0385 
10.0425 
10.0465 
10. 0515 
10.0560 
10. 0505 
10. 0635 
10.0600 
10.0736 
10.0705 
10.0845 
10. 0895 
10. 0045 
10.00.55 


In- 
crease. 


Inch. 
.0025 
.0050 
.0010 
—.0005 
—.0005 
.0000 
.0000 
.0010 
.0015 
.0010 
.0010 
.0010 
.0010 
.0010 
.0010 
.0010 
.0020 
.0020 
.0015 
.0010 
.0020 
.0015 
.0020 
.0020 
.0025 
.0025 
.0020 
.0015 
.0015 
.0025 
.0030 
.0030 
.0020 
.0025 
.0035 
.0030 
.0025 
.0036 
.0036 
.0045 
.0045 
.0055 
.0055 
.0055 
.0065 
.0070 
.0075 
.0080 
.0080 
.0090 
.0105 
.0110 
.0115 
.0120 
.0136 
.0145 
.0186 
.0145 
.0140 
.0135 
.0130 
.0125 
.0140 
.0150 
.0160 
.0170 
.0180 
.0100 
.0200 
.0220 
.0235 
.0270 
.0295 
.0330 
.0360 
.0355 


After  117 

' 

After  188 

1 

rounds. 

In. 

rounds, 

In- 

Feb.  25, 

crease. 

June  14, 

crease. 

1895. 

1895. 
Inches. 

Inches. 

Inch. 

Inch. 

10. 0035 

.0000 

10. 0085 

.0050 

10. 0045 

.0010 

10.  0075 

.0030 

10.0030 

.0025 

10.0056 

.0025 

10. 0016 

.0030 

10.  0030 

.0015 

9.0995 

.0010 

10. 0015 

.0020 

10.0006 

.0020 

10. 0015 

.0010 

10. 0005 

.0020 

10. 0025 

.0020 

10. 0015 

.0020 

10.0045 

.0030 

10. 0025 

.0020 

10.0046 

.0020 

10. 0015 

.0020 

10.0035 

.0020 

10.0025 

.0025 

10.0060 

.0035 

10.0025 

.0025 

10.0050 

.0025 

10.0025 

.0030 

10.  (H)45 

.0020 

10.0025 

.00,10 

10.0050 

.0025 

10. 0010 

.0015 

10. 0050 

.0040 

10.  0035 

.0040 

10.0065 

.0030 

10.0035 

.0030 

10.0060 

.0025 

10. 0030 

.0025 

10.0065 

.0035 

10.0045 

.0045 

10. 0070 

.0026 

10.0025 

.0030 

10.0060 

.0035 

10.0020 

.0015 

10.0065 

.0045 

10.0040 

.0040 

10.0076 

.0035 

10. 0035 

.0030 

10. 0075 

.0040 

10.0065 

.0060 

10. 0105 

.0040 

10.0055 

.0045 

10. 0095 

.0040 

10.0050 

.0040 

10. 0096 

0045 

10. 0065 

.0045 

10.0005 

.0040 

10. 0055 

.0050 

10. 0100 

.0045 

10.0030 

.0025 

10.0085 

.0055 

10.0066 

.0045 

10. 0105 

.0050 

10.0075 

.0060 

10. 0125 

.0050 

10. 0070 

.0060 

10. 0135 

.0005 

10.0055 

.0050 

10. 0130 

.0075 

10.  0075 

.0060 

10. 0160 

.0085 

10.0086 

.0065 

10. 0175 

.0090 

10.0065 

.0050 

10.0190 

.0125 

10.0085 

.0070 

10. 0210 

.0125 

10.  0100 

.0075 

10.0235 

.01.35 

10.  0105 

.0080 

10.0260 

.0155 

10. 0125 

.0090 

10.0305 

.0180 

10. 0145 

.0110 

10.  0365 

.0220 

10.  0160 

.0115 

10.0386 

.0225 

10. 0156 

.0110 

10. 0385 

.0230 

10. 0160 

.0115 

10.0405 

.0245 

10. 0175 

.0120 

10. 0440 

.0265 

10. 0175 

.0115 

10.0436 

.0260 

10.  0185 

.0120 

10.0455 

.0270 

10. 0105 

.0120 

10. 0456 

.0260 

10.  0215 

.0140 

10.0485 

.0270 

10.0225 

.0140 

10.  0520 

.0295 

10.  0240 

.0145 

10.0545 

.0305 

10,0250 

.0145 

10.0556 

.0305 

10.  0265 

.0155 

10.0585 

.0320 

10.  0270 

.0155 

10.  0645 

.0375 

10.0205 

.0160 

10.0665 

.0370 

10. 0325 

.0170 

10.  0705 

.0380 

10.0360 

.  0175 

10.0765 

.0405 

10.  0305 

.0170 

10. 0785 

.0300 

10.  0445 

.0190 

10. 0825 

.0380 

10.0465 

.0180 

10.0865 

.0400 

10. 0505 

.0190 

10.0005 

.0400 

10. 0545 

.0200 

10.0965 

.0420 

10. 0585 

.0200 

10. 1085 

.0500 

10. 0625 

.0200 

10. 1205 

.0680 

10.0685 

.0220 

10. 1235 

.0550 

10. 07.35 

.0220 

10.1320 

.0685 

10.0815 

.0255 

10.1365 

.0550 

10.0845 

.0250 

10. 1405 

.0560 

10.  0910 

.0275 

10.1485 

.0575 

10.0965 

.0276 

10. 1595 

.0630 

10. 1040 

.0305 

10. 1975 

.0985 

10. 1125 

.0330 

10.2040 

.0915 

10. 1185 

.0340 

10.1995 

.0810 

10. 1235 

.0340 

10.2095 

.0860 

10. 1315 

.0370 

10.  2125 

.0810 

10. 1320 

.0365 

10.2225 

.0905 

After275 

rounds, 

Deo.  18, 

1895. 


Inches. 
10.0100 
10.  0100 
10.0046 
10. 0035 
10.0005 
10. 0010 
10.0005 
10.0035 
10.0045 
10.0025 
10.0085 
10.0085 
10.0036 
10.0055 
10.0035 
10.0055 
10.0065 
10.0055 
10.0075 
10. 0035 
10. 0075 
10.  0076 
10.0115 
10.0085 
10.0115 
10.  0115 
10. 0125 
10.0085 
10.  0140 
10.0165 
10. 0196 
10. 0205 
10.0215 
10.0245 
10. 0305 
10.03S6 
10.0375 
10.0445 
10. 0520 
10.0545 


43 


o 
o 

o 


In- 
crease. 


Inch. 

.0016 

.0026 

—.0010 

.0005 

—.0010 

—.0005 

—.0020 

—.0010 

.0000 

—.0010 

—.0025 

—.0015 

—.0010 

.0005 

-.0016 

—.0010 

.0005 

—.0010 

.0005 

-.0025 

.0010 

.0000 

.0040 

-.0020 

.0020 

.0020 

.0080 

—.0015 

.0055 

.0050 

.0070 

.0070 

.0085 

.0085 

.0130 

.0135 

.0165 

.0210 

.0260 

.0240 

i 

.a 

o 
a  ■ 

lA 

a 


Total 

in- 
crease. 


o 

o 


Inch. 
.0090 
.0115 
.0050 
.0046 
.0015 
.0025 
.0020 
.0050 
.0055 
.0040 
.0045 
.0045 
.0050 
.0070 
.0060 
.0070 
.0080 
.0070 
.0090 
.0050 
.0090 
.0090 
.0130 
.0100 
.0130 
.0130 
.0135 
.0095 
.0150 
.0170 
.0210 
.0215 
.0230 
.0255 
.0320 
.0440 
.0385 
.0455 
.0530 
.0555 


9 

i 


B 
O 
o 

o 
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Croiitr  Attlgn,  Sandg  Book  Proving  Gromnd. 
■OU  pKk  ud  Wboder,  b;  Mr,  G.  Gcnlom,  Jr.) 

GKOOVES. 
IS.MeU-inoh  rlDR  uil  10-lnch  polola.    T9niTwratnre;  Jono  ts.  IBM.  oatalile  bore  TE°.  Inaide  Wt 

Aug.  >7.  I8M,  uulildsbomTlo.  itulde87'>;  Jane  14.  1M5,  ouMlde  ban!S3°  loalde  100=:  Ote.  It.lfX, 

eoUlrle  burs  40°.  Inside  40°. | 


Before 

Aflerin 

From 

ISM. 

round!. 

rounds . 

1^^. 

Incka. 

ncA. 

Feb,  25!    0 

««. 

~iachn 

•««, 

nek. 

10.122S 

0020 

0.1195 

lO:  255 

0050 

10.    200 

10!l28S 

10.   125 

10,1200 

10.   215 

lo;  15 

oooo 

01125 

lo!l240 

0.  IM 

lo!    225 

0035 

» 

10.'  205 

0015 

lollJSO 

^^ 

10.1245 

a!  lu 

lo!  »» 

ID.    245 

M 

0.  ie& 

10.120S 

oowi 

10.    245 

D.11B6 

10.    260 

0.  18S 

0020 

0010 

10,        5 

OOBO 

« 

0.  IM 

mi  10 

0025 

lO:    24S 

0036 

0050 

w 

lo!    235 

10!      15 

10.        5 

OOIO 

a.  IM 

0025 

0025 

0010 

D.    18& 

lo!    255 

0025 

10!    235 

0025 

10.    280 

0025 

0.ll«5 

0023 

10.  1235 

0.   lU 

io!i2e5 

0060 

0.  ISO 

lo'.  1  10 

0026 

ID.    2«5 

0030 

0.  leo 

10,    is 

0025 

lO:    240 

0045 

0040 

lo'.    285 

o!  igs 

lo!  290 

0035 

lo!  Wt 

0030 

10.    305 

0055 

IM 

0.US5 

10.  2» 

0«B5 

10,    205 

0015 

O05O 

115 

0.  iw 

10.    2«5 

0045 

lo!    305 

0040 

130 

0.   185 

10.    205 

DU40 

10.  305 

I3i 

0.  1*5 

lo!  225 

10.    205 

0040 

0.  im 

lo!    230 

ooio 

lo;  255 

0025 

1u!l285 

IM 

0.  185 

10.1280 

0045 

10.  as 

10!l326 

0060 

10.    225 

lo!    255 

OO30 

10.1295 

0040 

IN 

0.  18fi 

10.    235 

10.    275 

0.  185 

13!l340 

0055 

0.  ISO 

lo!    236 

0045 

0035 

0085 

leo 

0.  IS5 

10.    230 

10.    270 

0040 

ia!l385 

0.  ISS 

10.   386 

0120 

IM 

0.  185 

lo:    225 

ooio 

io::l«s 

0040 

IM 

0.  IDD 

0045 

00«6 

lOl    486 

0040 

id:  1306 

0070 

10.   485 

D.   IBS 

10.    236 

»M 

10,  235 

0080 

0195 

0.   185 

10.    235 

0050 

10.1315 

0080 

2l( 

0.     85 

10.  235 

0050 

0.     85 

0050 

ia:i525 

0220 

214 

0.     80 

10.    230 

005« 

lo:  1305 

0075 

Sift 

0.  ISO 

10.1235 

0055 

0000 

io!:645 

0.     80 

0004 

10. 1525 

0200 

■«« 

0.     80 

lo!  WO 

oo«o 

lo!  1335 

0006 

10.1560 

I2S 

0.    so 

10.1245 

0225 

Z(t 

0.     80 

io:i2i5 

0085 
00B5 

io:i345 

o!m 

io:i6e6 

0220 

2M 

0.  ISO 

10.1245 

23(j 

10.1145 

00«5 

lo!  13811 

loilBSO 

0270 

0.     80 

10.1245 

oofls 

10. 13TS 

0.    IBS 

lo!  155 

loiiaso 

0250 

MS 

0.  180 

10.  255 

0075 

10.1895 

0320 

0.     80 

10.  2«5 

0085 

10.  IT2S 

0.     05 

10.  205 

io:i405 

014D 

10.  1766 

0380 

lU 

0.     « 

10.1285 

0070 

0330 

10. 1205 

0070 

10!l435 

id!ibo6 

0370 

Ml 

10.120S 

0O7O 

10.1455 

0100 

10.18« 

2iC 

0.    M 

10.  lies 

10.1400 

0.     BO 

0200 

0510 

loiiise 

0100 

io:i49o 

0195 

lo!  i«s 

1» 

O'     H 

10.1306 

0200 

0800 

a.    >5 

10.1335 

0140 

10.155S 

0220 

0615 

o:     95 

i!S 

oiflo 

lo! 2130 

0.     15 

0030 

8.  100 

10.1405 

10,1855 

10;2M6 

OS90 

M 

<l.lUfi 

10.1415 

0220 

10.1885  1 

0270 

10.2266 

Ma 

10. 1410 

0220 

10.1885  1 

0285 

10,2205 

""« 
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Record  of  firing  with  lO-inoh  B,  L,  riflle,  Crozier  wire-wound  (weight,  07,SOO 

[Object  of  firing, 


Date. 


No. 

of 

fire. 


1895. 
Oct.    24 


240 


Powder. 


Projectile. 


Kind. 


Oct.    24 


241 


Oct.    30 


242 


Oct.    30 


243 


Oct.    30 


2U 


Oct.    30 


246 


Oct.    30 


246 


Oct.    30     247 


Oct.    30  '  248 


Oct.    :i0  i  240 


Oct.    30 


Oct.    30 


250 


251 


88    : 

If 


•or  ai  »i.  *     Nnm  ber 
Weight.  ^,f  prig„.. 


Kind. 


Lbt.    Ox. 


140 
141 


\% 


CO 


-a 


I 


§ 


i 


,  283 

0 

140 
141 

13i 

13^' 

5 

283 

0 

140 
141 

? 

288 

0 

141 
140 

1 

283 

0 

141 
140 

? 

283 

0 

141 
140 

? 

283 

0 

141 

140 

? 

283 

0 

1  HI 
140 

1 

283 

0 

141 
140 

1 

1 

283 

0 

141 
140 

13* 
1* 

283 

0 

141 

1  140 

1 

f 

283 

0 

141 
140 

283 

0 

1,482 

1.493 

Igniter. 


1,482 

1.493 

Igniter. 


1.478 

1.486 

Igniter. 


1,489 

1,470 

Igniter. 


1,488 

1,478 

Igniter. 


1,492 

1,472 

Igniter. 


1,489 

1,478 

Igniter. 


1,489 

1.478 

Igniter. 


1,489 

1,478 

Igniter. 


1,490 

1,470 

Igniter. 


1.401 

1,479 

Igniter. 


1,491 

1,479 

Igniter. 


I 

8  ^ 


O 


So 

■*» 

o 


o 

CO 


Weight. 


Pounds, 
574 


574 


575 


579 


580 


580 


580 


577 


576 


577 


575 


Shqjt 
marked. 


576 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Travel  of 

Bbot  in 

bore. 


Jnehe$. 
274.37 


274.37 


274.07 


274.77 


274.67 


274.97 


274.87 


274.77 


274.77 


274.67 


274.67 


274.67 


Eleva- 
tion. 


O        I 

3     30 


3     30 


De- 
prf»- 
Hon. 
33 


Instm- 
mental 
velocity 

from 
mutzle. 


Feet. 


33 


33 


37 


35 


35 


35 


35 


33 


32 


JRlcU^^I 


TARG!K>.,<&!fc. 


r. 


MinUfer  of  sfwts  fired, 



.  .....>..• 

« 

1 

^  Center  of  impact. 
9  Poi;i/  aimed  at. 


Ihr 


,f. 


Ord  54  2 
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iiecard  of  firing  kUK  10-incK  B.  L.  riftt,   CrotUr  itird-mnind  (uieighl,  tS7,300  ptmnd*), 

|01:i|w:t*>''flriDg,roi 


Nuv.  1*  I  2J*  ■ 


14]     m'       1.490 

140    ISt        I.4B1 

5  .Igniter 


14U    m        l.47> 

lil   i:i[      1,400 


HI    13(       1.49S 


isip 

11« 

i:4M 

Ignltor. 

183       0 

140    13 1 
283     0 

Igniter. 

IgDiter. 

sight.' 


Tel  ai^bl- 


PROGRESS  REPORT  CROZIER  10-INOH  WIRE-WOUND  KIFLE.      363 
Waterrlifl  Jrwnal,  at  Sandg  Hook  Ptoving  nround,  /rom  Xoi'tmber  U  to  Deoember  4, 1895. 


5,_j  I  Prewnre  i 


Poundi.    \FLIn.F 

\"''}i'J,l 
■  p.  ftSlh 

I       M.IMO  |t 
,  IB,  U,121  'l( 


1       ,  7L     41,  HUT 

I 
(  >jffiS;S:> 

I 

)     1  (O,  m,w  \„ 

I      4|iT,    4l,4Hl)    r 


I « 


■■{?:S;S}«  • 


soiiiid  Bl  pntHo'tllg  Id 
night,    urntlflrljig   ol 


Sitack  tarfECt  U  tret  ]»■ 

low.  Ifnut  right  of  OSD' 


mtdlty.  M. 
Winrt     fTtim 


mt'lll^.  «>. 

I|si   I 
"at- 1'. 


'Wlnil     Trom     AlmnlbySoott  tflcHeonir 
rlsK^W';        iigMDttheiipp*rr]B\,|. 

gat  I  foot  bolDih^  4  ifVt 
right  ufoentcT. 

Strnck  target  Bl  fMt  Ixv 


Flr<dBtl'mll<>UrK>'t. 
leiviiBn.1    .'Smw''^ 


Stmck  target  1  tvBt  Ih>. 


ink  target  Bl  fMt  Ixv 


■J  1 1' 

grla     1    Sl,«t™pe»i»ofbu(i 
|^..i     I        f<^lll"lb»Hght. 


tnoh  proof  cirrtago 
Oliluratmg   friction 

Almeilati.mlletu'eet. 
Aimed  by  Scott  B^ht 
Na.SMxt  the  upper 
leCl-baiul    romer  of 

Bod  Mtacbed  m  fnnt 
tnDHm.  hotaiiig 
oleviting  Bcraw, 
Jitoilgbl»ne<l  btifiJro 
Aring.  bant  after  drat 

The  fint  conntoraiink 
bolt  In  rear  on  right 
aiduofnnrteriilnlcuf 
tup    carriage    fnuiid 


Fln'd  inin  nnocl  h 
I      Kn.  1. 
J  M,im  i-oppera  of  IS 
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Record  of  firing  with  10-inch  B.  L.  rifle,  Crozier  wire-wound  {weight,  67,800 

[Object  of  tiriug,  for 


Date. 


No. 

of 
fire. 


Powder. 


Kind.!  Weight, 


]895.     I 
Nov.  23  •  267 


Nov.  23  I  268 


"Soy.  23  '  269 


Nov.  23     270 


« 

o 
»— « 

< 

«s 
S 

>    u  ^ 

p. 

0 
is 

o 

b 

a 
o 

fW 

d 


Deo.     4 


Dec.     4     272 


Dec.     4     273 


Dec.     4     274 


Dec.     4  ,  275 


Lbs.   Oz. 

140  m 

141  ISS 
5 

283      0 


No.  of 
priRins. 


Projectile. 


Kind.  I  Weight. 


140  I3i 

141  13| 
5^ 

"283      (T 


Igniter. 


Igniter. 


140    13A 
'  141    13{ 
5 

"283      0 

140    13i 
141'    13^ 
5 


oc 


Pounds. 

578 


Eleva- 

1 

tion 

Travel 

Shot 

on      of  shot 

marked. 

wheel       in 

of 

bore. 

Bight. 

Depression. 


o 


Igniter. 


c 
>1 


^ 


\  283      0 


271  A 


O 


<1 


Igniter. 


I  140  13i  1,482 
I  141  13i  1,493 
I  5    Igniter. 


283      0 


140  13^       1,478  ; 

141  l^       1,480 

5  ,  Igniter 


283      0 


8 

JB 

a 
o 


'  140    13^ 
141    13^ 


1,478 
1.489 


5    Igniter. 


283      0 


140  13i 

141  13i 

5 


283      0 

140  i:i^ 

141  13^ 

5 


283      0 


1,478 

1,488 

Igniter. 


1,478 

1.488 

Igniter. 


<^ 


.Si 

a 
•— • 

u» 

+» 
o 


o 
pa 

IB 


I 


575 


576 


576 


576 


675 


576 


575 


576 


38 


39 


40 


41 


■  Inches. 
274.07 


274.67 


274. 67 


274.67 


25 


24 


24 


24 


274.87 


Elevation. 

o     / 

Quadrant.  1    33 
Sight 1    23 


274.77  I  Qnadnmt.  1    31 
I  Sight 1    23 


274.77     Qaadranl.  1    32) 
Sight 1    23  1 


274.77     Qaadniiit.  1    32 
Sight 1    23 


274. 67 


Qnadrant.  1    32) 
Sght 1    23 
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pounds),  Watervliet  Arsenal,  at  Sandy  Hook  Proving  Ground,  etc. — CoDtinued. 
•ooaraoy  at  1  mile.] 


PreMiire 

per  iiquaro 

inch  of 

bore. 


} 


} 


} 


Pound*. 
fO,    41,145 
\P,    41,23« 


Ke- 
coil. 


Coun- 
ter re- 
coil. 


Ft.  In. 

}a    . 


rO.    41,864  '\- 

IP,  4i,7eo  /" 


ro. 


IP. 


less^ 
than  ' 
40,000 
40,333  , 


rJ.    40,350  iU 
\K,  40, 145  T 


J.  /  0,40,055   Ig 

^*  \  p,  40,109  r 


. .  r  (),  40, 582    1  g 
^'  \  P,  40, 311    /** 


}   '»{ 


0,40.400  \f, 
P,  40,400   r 


}   '» 


/  O,  40, 182  1^ 
\  P,  40.100   / 


,J(  0,40,067 
^*  \  P,  40, 178 


y 


Ft.  In. 
6      0 


6      4 


6 


6 


6 


6 


6      4  '  6 


4  I  6 


Wind, 

Htreni^tli  and 

direction. 


Special  remarks  about 
each  fire,  jsnch  as  effect 
on  piece,  action  of 
breech  meohaniam,  con- 
enniption  of  powder, 
Bound  of  projectile  in 
flight,  scattering  of 
fVagmonts,  etc. 


83 


to' 

Jl 


General  remarks. 


IJ- 


TARGET. 


"Wind  from 
left  and  rear, 
70°,  5  miles 
an  hour; 
barometer, 
30.87;  ther- 
mometer, 
210°;  humid- 
ity, 66. 

Wind  from 
left  and  rear, 
45°,  4  miles 
an  hour: 
barom  e  t  e  r, 
30.37;  ther- 
mometer, 
31°;  humid- 
ity, 58. 


From  center    From  center 
of  target.    ,   of  impact. 


Verti-  Hori-    Verti-  Hori- 1 
cal.    Izoutal.i   cal.    zuiital. 


<J   :3    2 


o 


h3     -<     a     «     hJ 


Ft. 

1 


Ft. 


Ft.  Ft. 

I.. .'7 


Ft.  Ft 
2.8... 


Ft.  Ft. 
...  0. 4 


5 


1.8...  1.6 


Gun  monnted  on  10- inch 
proof  carriage. 

Obturating  friction  pri- 
mers. 

Fired  into  sand  butt 
No.  1. 

40,000  coppers  of  1800. 


if 


CO 

o 


...3      ...7 


Xm  A    ■  ■    -         •  4 


.5      ...7 


.:i.2 


.4 


Gun   mounted    on   10 

inch  proof  carriase. 
Obturating    friction 

{)rimer8. 
mod  by  Scott  sight 
Ko.  627  at  the  upper 
left-hand  comer  of 
1 -mile  target. 
Gun  vashed  out  after 
each  round. 

Center  of  impact:  Feet. 

Below 1.8 

Left 6.6 

Mean  vertical  de- 
viation from 
center  of  im- 
pact   1.84 

Mean  horizontal 
deviation  from 
center  of  im- 
)■     pact 0.64 

Mean  deviation 
from  center  of 
impact 1.95 

Firing  conducted  by 
Lieut.  W.  S.  Peirce, 
Ordnance  Depart- 
ment, in  the  prt>8- 
enco  of  the  Ordnance 
Board.  Present: 
Capt.F.  Heath,  Onl- 
nance  Departmen  t ; 
(yaut.  W.  Crozier, 
Oranance  Depart- 
ment. 

W.  S.  Peirce,  Lieut4^ii- 
ant.  Ordnance  De- 
partment, U.  S.  A . 

For  the  board:  Frank 
II.  Phipira,  Major, 
Ordnance  Depart- 
ment, U.  S.  A.,  pres- 
ident. 
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Star  gauging  of  lO-inch  B,  L,  rifle  (steel),  tvire-wound, 

[  Gun  star  gaan^,  under  the  directions  of  Lieiiten> 

LANDS. 

).90845-inoh  ring  and  10-inch  point.  Temperatnre :  June  29,  1894,  outside  bore  75<^,  insideSO*^ ;  August 
27,  1894,  outside  bore  68°,  inside  87°;  Juno  14,  1895,  outaide  bore  83°,  inside  lOO^;  December  18,  f8«>, 
outside  bore  40^,  inside  40^.] 


Before 

Afler67 

After  117 

After  188 

'After275 

Total 
in. 

From 

firinir. 
June  29, 

rounds. 

In. 

rounds, 

In- 

rounds. 

In. 

rounds, 

In. 

muzslo. 

^"^''• 

crease. 

Feb.  25, 

crease. 

June  14, 

crease. 

Dec  18, 

%^avBOO* 

1894. 

1895. 

1896. 

1805. 

crease. 

Inches. 

Inches. 

Inches. 

Inch. 

Inches. 

Inch. 

Inches. 

Inch. 

Inches. 

Inch. 

Inch. 

0 

10. 0010 

10. 0035 

.0025 

10. 0035 

.0000 

10.0085 

.0050 

10.0100 

.0015 

.0000 

6 

9.9985 

10. 0035 

.0050 

10.  0045 

.0010 

10. 0075 

.0030 

10. 0100 

.0086 

.0115 

10 

0.0995 

10. 0005 

.0010 

10. 0030 

.0025 

10.0055 

.0026 

10.0046 

—.0010 

.0050 

IB 

0.9090 

9.9985 

-.0005 

10. 0016 

.0030 

10. 0030 

.0015 

10.0035 

.0005 

.0045 

20 

0.0000 

0.0985 

-.0005 

9. 9996 

.0010 

10. 0015 

.0020 

10.0005 

—.0010 

.0015 

25 

0.0085 

0.0985 

.0000 

10. 0005 

.0020 

10. 0015 

.0010 

10.0010 

—.0005 

.0026 

ao 

0.0085 

9.0085 

.0000 

10.0005 

.0020 

10. 0026 

.0020 

10.0005 

-.0020 

.0020 

35 

0.9985 

0.0006 

.0010 

10.  0016 

.0020 

10.0045 

.0030 

10. 0035 

.0010 

.0060 

40 

9.9990 

10.0005 

.0015 

10.0025 

.0020 

10.0045 

.0020 

10.0045 

.0000 

.0056 

45 

0.0085 

0.0005 

.0010 

10.  0015 

.0020 

10.0036 

.0020 

10.0026 

—.0010 

.0040 

50 

0.0000 

10.0000 

.0010 

10.0026 

.0025 

10.0060 

.0035 

10.0035 

—.0025 

.0045 

55 

8. 9990 

10.0000 

.0010 

10.0025 

.0025 

10. 0050 

.0025 

10.0035 

—.0015 

.0045 

00 

9.9985 

0.0005 

.0010 

10. 0025 

.0030 

10.  (K)45 

.0020 

10.0035 

.0010 

.0050 

05 

9.9085 

9.0095 

.0010 

10.0025 

.0030 

10. 0050 

.0025 

10. 0065 

.0006 

.0070 

70 

9.99R5 

9.9906 

.0010 

10. 0010 

.0015 

10. 0050 

.0040 

10.0035 

—.0015 

.0050 

75 

9.9985 

0.0996 

.0010 

10.  0035 

.0040 

10.0065 

.0030 

10.0055 

-.0010 

.0070 

80 

9. 9985 

10.0005 

.0020 

10. 0036 

.0030 

10. 0060 

.0025 

10.0065 

.0r)05 

.0080 

85 

9.9985 

10.0005 

.0020 

10. 0030 

.0025 

10.0065 

.0035 

10.0055 

—.0010 

.0070 

90 

9.9985 

10.0000 

.0016 

10.0045 

.0045 

10.0070 

.0026 

10.0075 

.0005 

.0000 

05 

9.9985 

9.9095 

.0010 

10.0025 

.0030 

10.0060 

.0035 

10. 0035 

—.0025 

.0050 

100 

9.9985 

10.0005 

.0020 

10.0020 

.0015 

10.0065 

.0045 

10.0075 

.0010 

.0090 

105 

9.9985 

10.0000 

.0015 

10.0040 

.0040 

10.0075 

.0035 

10. 0075 

.0000 

.0090 

no 

9.9985 

10. 0005 

.0020 

10.0035 

.0630 

10.0075 

.0040 

10.0115 

.0040 

.0130 

115 

9.9085 

10.0005 

.0020 

10.0065 

.0060 

10. 0105 

.0040 

10.0085 

-.0020 

.0100 

120 

9.9085 

10. 0010 

.0026 

10.0055 

.0045 

10. 0095 

.0040 

10. 0115 

.0020 

.0130 

126 

9.9985 

10. 0010 

.0025 

10.0050 

.0040 

10.0096 

0045 

10.0116 

.0020 

.0130 

130 

9.9990 

10. 0010 

.0020 

10. 0055 

.0046 

10.  0005 

.0040 

10. 0126 

.0080 

.0135 

135 

9.9990 

10.0005 

.0015 

10.  0065 

.0050 

10.  0100 

.0045 

10.0085 

—.0015 

.0095 

140 

9.9900 

10.0005 

.0015 

10.0030 

.0025 

10.0085 

.0055 

10. 0140 

.0055 

.0150 

145 

0.0985 

10. 0010 

.0025 

10. 0066 

.0045 

10. 0105 

.0050 

10. 0165 

.0050 

.0170 

150 

0.9985 

10.  0016 

.0030 

10.0075 

.0060 

10.  0125 

.0050 

10. 0105 

.0070 

.0210 

155 

V.  0990 

10.0020 

.0030 

10.0070 

.0060 

10. 0135 

.0065 

10. 0205 

.0070 

.0216 

160 

0. 9985 

10. 0005 

.0020 

10.0055 

.0050 

10. 0130 

.0075 

10.  0215 

.0085 

.0230 

165 

9.9990 

10.0015 

.0025 

10.0075 

.0060 

10. 0160 

.0085 

10.0246 

.0085 

.0255 

170 

9.9985 

10.0020 

.0035 

10.0085 

.0065 

10.  0176 

.0090 

10. 0305 

.0130 

.0320 

175 

9.9985 

10.  0015 

.0030 

10. 0065 

.0050 

10.0190 

.0125 

10.0326 

.0135 

.0440 

180 

9.9990 

10. 0015 

.0025 

10.0085 

.0070 

10. 0210 

.0125 

10. 0376 

.0165 

.0385 

185 

9.9990 

10.0025 

.0035 

10. 0100 

.0075 

10.0235 

.0135 

10.0445 

.0210 

.0456 

190 

9.9990 

10.0025 

.0036 

10.  0105 

.0080 

10.0260 

.0155 

10. 0520 

.0260 

.0530 

195 

9.9900 

10.  0035 

.0045 

10.0125 

.0090 

10.0305 

.0180 

10.0646 

.0240 

.0556 

200 

9.9990 

10.0035 

.0045 

10. 0145 

.0110 

10.  0366 

.0220 

202 

9.0900 

10.0045 

.0055 

10. 0160 

.0116 

10.  a385 

.0226 

• 

1 

1 

• 

3 

204 

0.0000 

10.0045 

.0055 

10.  0155 

.0110 

10. 0385 

.0230 

206 

0.9990 

10.0045 

.0055 

10.0160 

.0116 

10.0405 

.0245 

208 

9.0990 

10.0056 

.0065 

10. 0175 

.0120 

10.  0440 

.0265 

0  - 

a 

210 

9.9990 

10.  0060 

.0070 

10. 0175 

.  0115 

10. 0486 

.0260 

S 

lA 

s 

212 

9.9990 

10.0066 

.0075 

10.  0185 

.0120 

10. 0455 

.0270 

S 

214 

0.9905 

10.0075 

.0080 

10. 0195 

.0120 

10.  0455 

.0260 

1 

%* 

1 

216 

0.0005 

10. 0075 

.0080 

10. 0215 

.0140 

10.0485 

.0270 

s 

218 

0.0095 

10.0085 

.0090 

10.  0225 

.0140 

10.  0520 

.0295 

* 

ce 

fli 

220 

9.9990 

10.0095 

.0105 

10.0240 

.0145 

10. 0545 

.0306 

1 

1 

f 

222 

9.9995 

10. 0105 

.0110 

10, 0250 

.0145 

10. 0566 

.0305 

224 

9.9095 

10. 0110 

.0115 

10.  02G5 

.0155 

10.  0586 

.0320 

i 

g 

226 

9.9905 

10.0115 

.0120 

10.0270 

.0155 

10.0645 

.0375 

o 

228 

10.0000 

10.0135 

.0136 

10. 0295 

.0160 

10.0665 

.0370 

1 

o 

o 

230 

10. 0010 

10. 0155 

.0145 

10.0325 

.0170 

10.0705 

.0380 

^ 

232 

10.0050 

10.  0185 

.0185 

10. 0360 

.0175 

10.0766 

.0405 

234 

10.0080 

10.0225 

.0146 

10. 0395 

.0170 

10. 0785 

.0390 

236 

10.  0116 

10.0255 

.0140 

10. 0445 

.0190 

10.0825 

.0380 

238 

10.0150 

10.0285 

.0135 

10.0465 

.0180 

10. 0865 

.0400 

240 

10. 0185 

10.0315 

.0130 

10. 0505 

.0190 

10.0905 

.0400 

242 

10.0220 

10. 0345 

.0125 

10. 0545 

.0200 

10.0965 

.0420 

244 

10. 0246 

10.0385 

.0140 

10. 0585 

.0200 

10.1085 

.0500 

246 

10.0275 

10.0425 

.0150 

10.0625 

.0200 

10. 1205 

.0680 

248 

10. 0305 

10.0465 

.0160 

10.0685 

.0220 

10. 1236 

.0650 

250 

10, 0345 

10. 0516 

.0170 

10. 0736 

.0220 

10. 1320 

.0685 

252 

10.0380 

10.0560 

.0180 

10.0815 

.0255 

10. 1365 

.0550 

254 

10. 0405 

10. 0595 

.0190 

10. 0845 

.0250 

10.1405 

.0560 

256 

10. 0435 

10. 0635 

.0200 

10.  0910 

.0275 

10. 1485 

.0575 

25d 

l(f.  0470 

10.0690 

.0220 

10.0065 

.0275 

10. 1596 

.0630 

260 

10.0500 

10.0735 

.0235 

10. 1040 

.0305 

10. 1975 

.0035 

262 

10. 0525 

10. 0795 

.0270 

10. 1125 

.0330 

10.2040 

.0015 

264 

10. 0550 

10.0845 

.0295 

10.1185 

.0340 

10. 1995 

.0810 

266 

10. 0565 

10.0895 

.0330 

10. 1235 

.0340 

10.2095 

.0860 

268 

10.0585 

10.0945 

.0360 

10. 1315 

.0370 

10.  2125 

.0810 

268} 

10.0000 

10. 0955 

.0355 

10. 1320 

.0365 

10.2225 

.0005 
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Crozier  design,  Sandy  Hook  Proving  Gj'ound. 

ante  Peck  and  Wheeler,  by  Mr.  G.  Grerdom,  jr.] 

GHOOVES. 

[9.90845-inoh  ring  and  10<inch  points.  Temperature:  June  29,  1804,  ontside  bore  75o,  ^^ide  9V>; 
Aayr.  27, 1894,  oatside  bore  71°,  inside  87^;  June  14,  1895,  outside  boroSS^,  inside  100°;  JDec.  18, 1896, 
outside  bore  40o,  inside' 40°.] 


Before 

After  67 

After 11 7 

After  188 

A.fter275 

From 

firiuK, 

ronnda. 

In- 

rounds, 

In. 

rounds. 

In. 

rounds, 

In- 

Total 

muzzle.'  Jnne!^, 

Au|f.27, 

crease. 

Feb.  25. 

crease. 

Jane  14, 

ensaae. 

Dec.  18, 

crease. 

increase. 

1894. 

1894. 
Inches. 

1895. 

1895. 

1895. 

Inch. 

Inches. 

Inches. 

Inch. 

Inches. 

Inch. 

Inches. 

Inch. 

Inches. 

Inch. 

0 

10. 1165 

10.1205 

.0040 

10.1225 

.0020 

10. 1245 

.0020 

10.1285 

.0040 

.0120 

5 

10. 1195 

10.1255 

.0060 

10.1260 

.0005 

10. 1285 

.0025 

10. 1315 

.0030 

.0120 

10 

10.1200 

10.1225 

.0025 

10. 1235 

.0010 

10.1260 

.0025 

10.1265 

.0005 

.0065 

15 

10.1200 

10. 1215 

.0015 

10. 1215 

.0000 

10.1240 

.0025 

10. 1255 

.0015 

.0066 

20 

10.1195 

10. 1205 

.0010 

10. 1215 

.0010 

10. 1240 

.0025 

10. 1235 

— *0005 

.0040 

25 

10. 1195 

10.1205 

.0010 

10.1225 

.0020 

10.1260 

.0035 

10. 1255 

—.0005 

.0060 

30 

10. 1190 

10.1205 

.0015 

10.1220 

.0015 

10. 1280 

.0010 

10. 1215 

—.0015 

.0025 

35 

10. 1190 

10.1205 

.0015 

10.1220 

.0015 

10. 1'i45 

.0025 

10. 1265 

.0020 

.0075 

40 

10. 1185 

10. 1205 

.0020 

10. 1215 

.0010 

10.1245 

.0030 

10.1266 

.0020 

.0080 

45 

10. 1185 

10.1205 

.0020 

10.1205 

.ooco 

10. 1245 

.0040 

10. 1215 

—.0030 

.0030 

50 

10. 1185 

iai206 

.0020 

10. 1215 

.0010 

10.1250 

.0035 

10. 1270 

.0020 

.0085 

55 

10. 1185 

10. 1205 

.0020 

10. 1215 

.0010 

10. 1245 

.0060 

10.1245 

.0000 

.0060 

00 

10. 1185 

10. 1210 

.0025 

10. 1245 

.0085 

10.1295 

.0050 

10.1285 

—.0010 

.0100 

65 

10. 1186 

10. 1210 

.0025 

10.1220 

.0010 

10.1285 

.0015 

10.1295 

.0060 

.0110 

70 

10. 1185 

10.1210 

.0025 

10. 1215 

.0005 

10. 1235 

.0020 

10. 1315 

.0080 

.0130 

75 

10. 1185 

10. 1210 

.0025 

10.1235 

.0025 

10.1245 

.0010 

10. 1315 

.0070 

.0130 

80 

10. 1185 

10. 1210 

.0025 

10. 1235 

.0025 

10.1255 

.0020 

10. 1325 

.0070 

.0140 

85 

10. 1185 

10.1210 

.0025 

10. 1235 

.0025 

10.1260 

.0025 

10.1295 

.0035 

.0110 

90 

10. 1185 

10. 1210 

.0025 

10. 1235 

.0025 

10.1250 

.0015 

10.1295 

.0045 

.0110 

96 

10. 1185 

10. 1210 

.0025 

10. 1215 

.0005 

10.1266 

.0050 

10.1285 

.0020 

.0100 

100 

10. 1190 

10. 1210 

.0020 

10. 1235 

.0025 

10.1265 

.0030 

10.1296 

.0030 

.0105 

105 

10. 1190 

10. 1215 

.0025 

10.1240 

.0025 

10.1285 

.0045 

10.1330 

.0045 

.0140 

110 

10. 1185 

10.1215 

.0030 

10.1265 

.0040 

10.1286 

.0030 

10. 1315 

.0030 

.0130 

115 

10. 1185 

10.1220 

.0035 

10.1260 

.0030 

10. 1305 

.Ote5 

10. 1305 

.0000 

.0120 

120 

10. 1185 

10. 1220 

.0035 

10.1265 

.0045 

10. 1315 

.0050 

10.1265 

—.0050 

.0080 

125 

10. 1185 

10.1220 

.oon5 

10.1265 

.0045 

10. 1305 

.0040 

10. 1295 

—.0010 

.0110 

130 

10. 1185 

10.1225 

.0040 

10.1265 

.0040 

10.1305 

.0040 

10. 1335 

.0030 

.0150 

135 

10. 1185 

10.1225 

.0040 

10. 1265 

.0040 

10.1306 

.0040 

10. 1315 

.0010 

.0130 

140 

10.1185 

10. 1225 

.0040 

10.1255 

.0030 

10.1285 

.0030 

10. 1315 

.0030 

.0180 

145 

10. 1190 

10.1280 

.0040 

10.1255 

.0025 

10. 1320 

.0065 

10. 1325 

.0005 

.0135 

150 

10. 1185 

10. 1225 

.0040 

10.1280 

.0055 

10. 1325 

.0045 

10. 1325 

.0000 

.0140 

155 

10.1185 

10. 1225 

.0040 

10. 1275 

.0050 

10.1325 

.0050 

10.1365 

.0040 

.0180 

160 

10.1190 

10.1225 

.0035 

10.1255 

.0030 

10. 1295 

.0040 

10.1400 

.0005 

.0110 

165 

10. 1185 

10.1235 

.0050 

10. 1275 

.0040 

10. 1345 

.0070 

10. 1375 

.0080 

.0190 

170 

10. 1185 

10. 1235 

.0050 

10.1285 

.0050 

10. 1340 

.0055 

10. 1455 

.0115 

.0270 

175 

10. 1190 

10.1235 

.0045 

10. 1270 

.0035 

10.1355 

.0085 

10. 1435 

.0080 

.  0245 

180 

10.1195 

10. 1230 

.0035 

10. 1270 

.OtMO 

10.1385 

.0115 

10. 1485 

.0100 

.0290 

185 

10.1185 

10.1225 

.0040 

10.1265 

.0040 

10.1885 

.0120 

10. 1515 

.0130 

.0330 

190 

10. 1185 

10.1225 

.0040 

10.1265 

.0040 

10. 1875 

.0110 

10. 1515 

.0140 

.0330 

195 

10. 1190 

10.1285 

.0045 

10. 1285 

.0050 

10. 1415 

.0130 

10. 1645 

.0230 

.0455 

200 

10. 1196 

10. 1240 

.0045 

10. 1305 

.0065 

10.1465 

.0160 

10. 1665 

.0200 

.0470 

202 

10. 1196 

10.1235 

.0040 

10. 1305 

.0070 

10. 1465 

.0160 

10.1096 

.0230 

.0500 

204 

10.1185 

10.1235 

.0050 

10. 1315 

.0080 

10. 1515 

.0200 

10.1685 

.0170 

.0500 

206 

10. 1190 

10.1235 

.0045 

10. 1315 

.0080 

10. 1510 

.0195 

10. 1675 

.0165 

.0485 

208 

10. 1185 

to.  1235 

.0050 

10. 1315 

.0080 

10. 1516 

.0200 

10. 1706 

.0190 

.0520 

210 

10. 1185 

10. 1235 

.0050 

10. 1305 

.0070 

10. 1515 

.0210 

10. 1795 

.0280 

.0610 

212 

10. 1185 

10  1235 

.0050 

10. 1305 

.0070 

10. 1525 

.0220 

10. 1745 

.0220 

.0560 

214 

10.1180 

10.1230 

.0050 

10. 1.305 

.0075 

10.1505 

.0200 

10. 1785 

.0280 

.0605 

210 

10.1180 

10.1235 

.0055 

10. 1325 

.0090 

10.1545 

.0220 

10. 1765 

.0220 

.0585 

.218 

10. 1180 

10. 1235 

.0055 

10. 1325 

.0090 

10. 1525 

.0200 

10. 1835 

.0310 

.0655 

220 

10. 1180 

10.  r^to 

.0060 

10. 1335 

.0095 

10. 1550 

.0215 

10. 1986 

.0435 

.0805 

222 

10. 1180 

10. 1245 

.0065 

10. 1340 

.0095 

10.1565 

.0225 

10.1985 

.0420 

.0805 

224 

10. 1180- 

10.1245 

.0065 

10. 1345 

.0100 

10.1565 

.0220 

10.2005 

.0440 

.0825 

226 

10. 1180 

10. 1245 

.0065 

10.1345 

.0100 

10.1605 

.0260 

10.  2035 

.0430 

.0855 

228 

10. 1180 

10. 1245 

.0065 

10. 1365 

.0120 

10.1600 

.0235 

10. 2085 

.0485 

.0905 

230 

10. 1180 

10. 1245 

.0065 

10.1380 

.0135 

10.1650 

.0270 

10. 2105 

.0455 

.0925 

232 

10. 1180 

10. 1245 

.0065 

10. 1375 

.0130 

10. 1645 

.0270 

10. 2135 

.0490 

.0955 

234 

10. 1185 

10.1245 

.0060 

10. 1385 

.0140 

10.1655 

.0270 

10. 2135 

.0480 

.0950 

236 

10. 1180 

10.1255 

.0075 

10.1380 

.0125 

10. 1630 

.0250 

10.2105 

.0475 

.0925 

238 

10. 1180 

10.1255 

.0075 

10. 1375 

.0120 

10.1695 

.0320 

240 

10. 1180 

10.1265 

.0085 

10. 1410 

.0145 

10. 1725 

.0315 

• 

s 

• 

242 

10. 1105 

10.1265 

.0070 

10. 1405 

.0140 

10. 1765 

.0360 

9 

s 

244 

10. 1195 

10.1265 

.0070 

10.1435 

.0170 

10. 1765 

.0330 

1 

.^4 

4a 

246 

10  1195 

10.1265 

.0070 

10.1435 

.0170 

10.1805 

.0370 

.s 

248 

10. 1195 

10. 1265 

.0070 

10.1455 

.0190 

10.1865 

.0410 

« 

i 

•^ 

250 

10. 1190 

10.1265 

.0075 

10. 1460 

.0195 

10. 1915 

.0456 

C« 

g^ 

252 

10. 1190 

10. 1275 

.0085 

10. 1475 

.0200 

10.1985 

.0510 

^ 

§ 

1^ 

254 

10. 1195 

10.1295 

.0100 

10. 1490 

.0195 

10. 1975 

.0485 

s 

c 

9 

250 

10  1196 

10. 1305 

.0110 

10. 1505 

.0200 

10.2105 

.0600 

.^a 

4S 

^ 

258 

10. 1196 

10  1320 

.0125 

10. 1525 

.0205 

10.2085 

.0560 

1 

1 
§ 

1 

200 

10  1195 

10.1335 

.0140 

10.1555 

.0220 

10.2100 

.0545 

262 

10. 1195 

10  1355 

.0160 

10. 1595 

.0240 

10. 2130 

.0535 

*• 

264 

10. 1195 

10.1385 

.0190 

10. 1615 

.0230 

10.2245 

.0630 

g 

266 

10.1200 

10. 1405 

.0205 

10.1655 

.0250 

10.2245 

.0590 

o 
5Z5 

O 

268 

10. 1195 

10. 1415 

.0220 

10.1685 

.0270 

10.2265 

.0580 

^ 

2681 

10.1200 

10. 1420 

.0220 

10.1685 

.  026r> 

10. 2265 

.0580 
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APPENDIX   27. 


Star  gauging  of  10-inck  B.  L,  rifle  {steel),  toire-woundf 

[Gun  star  gauged,  under  the  directions  of  Lieaten> 

LANDS. 

[9.99845- inch  ring  and  10-inoh  point.  Temperatare :  June  29, 1894,  outside  bore  75°,  insideSOo ;  Augoat 
27,  1894,  ouUide  bore  68°,  iniiide  87°;  June  14, 1895,  outalde  bore  83<>,  inside  100°;  December  18, 1895, 
outside  bore  40°,  inside  40^^.] 


Before 

After  67 

After  117 

After  188 

After275 

Total 
in. 

From 

ftrinsN 
June  29, 

rounds, 

In- 

rounds, 

In- 

rounds. 

'     In- 

rounds. 

In. 

muzxlo. 

Aug.  27, 

crease. 

Feb.  25, 

crease. 

June  14, 

crease. 

Dec.  18, 

crease. 

Inehet. 

1894. 

1894. 

1895. 
Inehes. 

Inch. 

1895. 

1895. 

crease. 

Inches. 

Inehet. 

Iiuh. 

Inches. 

Inch. 

Inchrt. 

Inch. 

Inch. 

0 

10.0010 

10.0035 

.0025 

10.0035 

.0000 

10.0085 

.0050 

10.0100 

.0015 

.0090 

5 

9.9985 

10.0035 

.0050 

10.  0045 

.0010 

10.  0075 

.0030 

10.  0100 

.0036 

.0115 

10 

9.0996 

10.0005 

.0010 

10.0030 

.0026 

10.0056 

.0025 

10.0045 

—.0010 

.0050 

IB 

9.9900 

9.9985 

-.0005 

10. 0015 

.0030 

10.0030 

.0015 

10.0035 

.0005 

.0046 

20 

9.9990 

0.9965 

-.0005 

0.9996 

.0010 

10. 0016 

.0020 

10.0005 

—.0010 

.0016 

26 

9.0985 

9.9985 

.0000 

10.0006 

.0020 

10. 0015 

.0010 

10. 0010 

—.0005 

.0025 

ao 

0.9985 

9.9985 

.0000 

10.0005 

.0020 

10. 0026 

.0020 

10.0005 

—.0020 

.0020 

35 

9.9985 

9.9996 

.0010 

10. 0015 

.0020 

10.0045 

.0030 

10. 0035 

—.0010 

.0060 

40 

0.9990 

10.0006 

.0015 

10.0025 

.0020 

10.0045 

.0020 

10.0045 

.0000 

.0065 

45 

9.9985 

9.9905 

.0010 

10. 0015 

.0020 

10.0036 

.0020 

10.0025 

—.0010 

.0040 

50 

9.9990 

10.0000 

.0010 

10.0025 

.0025 

10.0060 

.0035 

10.0035 

—.0026 

.0046 

55 

9. 9990 

10.0000 

.0010 

10.0025 

.0025 

10.0050 

.0025 

10.0035 

—.0016 

.0045 

60 

9.9985 

9.9996 

.0010 

10.0025 

.0030 

10.  (K>46 

.0020 

10. 0035 

—.0010 

.0050 

05 

9.9985 

0.9995 

.0010 

10.0025 

.0030 

10.0050 

.0025 

10. 0055 

.0005 

.0070 

70 

9.0985 

9.9996 

.0010 

10. 0010 

.0016 

10.0050 

.0040 

10.0035 

—.0016 

.0050 

75 

9.9985 

9.9996 

.0010 

10. 0035 

.0040 

10.0065 

.0030 

10.0065 

—.0010 

.0070 

80 

9.9985 

10.0005 

.0020 

10.0035 

.0030 

10.0060 

.0025 

10.0065 

.0005 

.0080 

85 

9.9985 

10.0005 

.0020 

10.0030 

.0025 

10.0065 

.0036 

10.0056 

—.0010 

.0070 

90 

9.9985 

10.0000 

.0016 

10.0045 

.0046 

10.0070 

.0025 

10.0075 

.0005 

.0090 

95 

9.9985 

0.9996 

.0010 

10.0026 

.0030 

10.0060 

.0035 

10. 0035 

—.0025 

.0050 

100 

9.9985 

10.0006 

.0020 

10.0020 

.0015 

10.0065 

.0045 

10. 0075 

.0010 

.0090 

105 

9.9985 

10.0000 

.0015 

10.0040 

.0040 

10.0075 

.00.15 

10.  0075 

.0000 

.0090 

110 

9.9985 

10.0005 

.0020 

10. 0035 

.0030 

10.0075 

.0040 

10. 0115 

.0040 

.0180 

115 

9.9085 

10.0005 

.0020 

10.0065 

.0060 

10. 0105 

.0040 

10.0085 

—.0020 

.0100 

120 

9.9985 

10. 0010 

.0026 

10.0055 

.0045 

10. 0095 

.0040 

10. 0115 

.0020 

.0130 

125 

9.9985 

10. 0010 

.0025 

10.0050 

.0040 

10.0096 

0045 

10.0116 

.0020 

.0130 

130 

9.9990 

10. 0010 

.0020 

10.0065 

.0045 

10.0005 

.0040 

10. 0125 

.0080 

.0135 

135 

9.9990 

10.0005 

.0015 

10.0055 

.0050 

10.  0100 

.0045 

10.0065 

—.0015 

.0095 

140 

9.9990 

10.0005 

.0015 

10. 0030 

.0025 

10.  0086 

.0055 

10.  0140 

.00.i5 

.0150 

145 

9.9985 

10. 0010 

.0025 

10.0066 

.0045 

10. 0105 

.0050 

10. 0155 

.0050 

.0170 

150 

9.9965 

10. 0016 

.0030 

10.0075 

.0060 

10. 0125 

.0050 

10. 0196 

.0070 

.0210 

165 

9.9990 

10. 0020 

.0030 

10. 0070 

.0060 

10. 0135 

.0065 

10. 0205 

.0070 

.0215 

160 

0.9985 

10.0005 

.0020 

10.0055 

.0030 

10. 0130 

.0075 

10. 0215 

.0085 

.0230 

165 

9.9990 

10. 0015 

.0025 

10.0075 

.0060 

10. 0160 

.0085 

10.0245 

.0085 

.0255 

170 

9.9985 

10.0020 

.0036 

10.0085 

.0065 

10. 0175 

.0090 

10.0306 

.0130 

.0320 

175 

9.9985 

10. 0015 

.0030 

10.0066 

.0030 

10.0190 

.0125 

10.ait5 

.0135 

.0440 

180 

9.9990 

10. 0015 

.0025 

10.0085 

.0070 

10. 0210 

.0125 

10. 0376 

.  0165 

.0385 

185 

9. 9990 

10.0026 

.0035 

10.  0100 

.0075 

10.0235 

.0135 

10.0445 

.0210 

.0456 

190 

9.9990 

10.0025 

.0035 

10.  0105 

.0080 

10.0260 

.0155 

10. 0520 

.0260 

.0630 

195 

9.9990 

10.0035 

.0045 

10.  0125 

.0090 

10.0305 

.0180 

10.0546 

.0240 

.0666 

200 

9.9990 

10.0036 

.0045 

10. 0145 

.0110 

10.0365 

.0220 

202 

9.9990 

10.0045 

.0055 

10.  0160 

.0116 

10.0385 

.0225 

• 

s 

0m 

• 

1 

• 

204 

9.9990 

10.0045 

.0055 

10.  0155 

.0110 

10.  0385 

.0230 

s 

^4 

206 

9.9990 

10.0045 

.0055 

10.  0160 

.0115 

10.0405 

.0245 

1 

4a 

43 

208 

9.0990 

10.0055 

.0065 

10. 0175 

.0120 

10.0440 

.0265 

B    ■ 

a 

210 

9.9990 

10.0060 

.0070 

10. 0175 

.0115 

10.0436 

.0260 

s 

•O 

s 

212 

9.9990 

10.0065 

.0075 

10.  0185 

.0120 

10.0455 

.0270 

s 

s 

214 

9.9995 

10.0075 

.0080 

10. 0195 

.0120 

10.  0465 

.0260 

1 

Ui 

1 

210 

9.99a'> 

10. 0075 

.0080 

10. 0215 

.0140 

10.0485 

.0270 

s 

218 

9.9995 

10. 0086 

.0090 

10.0225 

.0140 

10. 0520 

.0295 

< 

«i 

«s 

220 

9.9990 

10. 0096 

.0105 

10.0240 

.0145 

10.  0545 

.0305 

1 

1 

f 

222 

9.9995 

10.0106 

.0110 

10,0250 

.0145 

10. 0566 

.0306 

s 

224 

9.9995 

10. 0110 

.0115 

10.  0266 

.0166 

10.0585 

.0320 

g 

g 

i 

226 

9.9905 

10.0115 

.0120 

10.0270 

.0155 

10.0645 

.0375 

o 

o 

228 

10.0000 

10.  0135 

.0136 

10.0295 

.0160 

10.0665 

.0370 

s 

o 

o 

230 

10. 0010 

10. 0165 

.0146 

10. 0325 

.0170 

10.0705 

.0380 

^ 

232 

10.0050 

10. 0185 

.0186 

10. 0360 

.0175 

10.  0766 

.0405 

234 

10.0080 

10.0225 

.0146 

10.0895 

.0170 

10.0786 

.0300 

236 

10.0115 

10.0256 

.0140 

10.  0445 

.0190 

10.0825 

.0380 

238 

10.0150 

10.0265 

.0135 

10.0465 

.0180 

10.0865 

.0400 

240 

10.0186 

10. 0316 

.0130 

10. 0506 

.0190 

10.0905 

.0400 

242 

10.0220 

10.0345 

.0125 

10. 0545 

.0200 

10.0965 

.0420 

244 

10. 0246 

10.0386 

.0140 

10.0685 

.0200 

10.1085 

.0500 

246 

10.0275 

10.0425 

.0150 

10. 0625 

.0200 

10.1205 

.0580 

248 

10. 0305 

10.0465 

.0160 

10.0685 

.0220 

10. 1235 

.0550 

260 

10,0345 

10. 0616 

.0170 

10. 0735 

.0220 

10. 1320 

.0585 

252 

10.0380 

10.0560 

.0180 

10.0815 

.0255 

10. 1366 

.0560 

254 

10.0405 

10.0696 

.0190 

10.0845 

.0250 

10.1405 

.0660 

256 

10.0435 
10.0470 

10.0635 

.0200 

10.0910 

.0275 

10. 1485 

.0675 

26d 

10.0690 

.0220 

10.0965 

.0275 

10. 1596 

.0630 

260 

10.0600 

10.0735 

.0235 

10. 1040 

.0305 

10. 1976 

.0085 

262 

10. 0525 

10.0796 

.0270 

10. 1125 

.0330 

10.2040 

.0915 

264 

10. 0550 

10.0846 

.0295 

10.1185 

.0340 

10.1995 

.0810 

266 

10.0565 

10.0895 

.0330 

10. 1235 

.0340 

10.2095 

.0860 

268 

10.0686 

10.0945 

.0360 

10. 1315 

.0370 

10.  2125 

.0810 

268} 

10.0600 

10.0955 

.0355 

1 

10. 1320 

.0366 

10.2225 

.0905 
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TJilAL  OF  lO^lNCn  n,  L.  RIFLE,  STEEL,  TYPE. 

(2  phites.) 

Sandy  Hook  PRoviNa  (Ground, 

February  11^  1896. 

Report  of  tlie  test  of  the  10-iuch  B.  L.  rifle,  steel,  No.  1,  Watervliet 
Arsenal,  N.  Y.,  made  by  the  Boardfor  Testing  Eifled  Cannon,  appointed 
ander  the  act  of  Congress  approved  July  5, 1884. 

The  lO-iuch  B.  L.  rifle,  steel,  No.  1,  was  turned  over  to  the  Board 
at  the  Sandy  Hook  Proving  Ground,  Sandy  Hook,  N.  J.,  for  test  in 
compliance  with  instructions  of  the  Chief  of  Ordnance,  U.  S.  A.,  dated 
November  30, 1892. 

DESCRIPTION. 

The  description  of  this  piece  is  omitted,  as  it  has  already  been  fully 
described  in  the  Eeport  of  the  Chief  of  Ordnance,  1890,  page  241. 
Previous  to  its  liaving  been  put  into  the  hands  of  the  Board,  this  gun 
had  been  fired  1 77  rounds  with  pressures  ranging  as  follows :  Six  rounds 
of  16,000  pounds  per  square  inch  or  less,  16  between  16,000  and  24,000 
pounds,  27  between  24,000  and  30,000  pounds,  36  between  30,000  and 
35,000  pounds,  49  between  35,000  and  38,000  pounds,  21  over  38,000 
pounds,  and  22  not  taken. 

Of  the  22  rounds  for  which  no  pressures  are  recorded,  11  were  fired 
with  charges  of  240  pounds  and  over,  and  may  therefore  be  considered 
as  having  given  pressures  between  35,000  and  38,000  i)ounds,  i.  e.,  serv- 
ice pressures.  On  this  assumption,  the  gun  had  therefore  been  fired 
81  rounds  with  pressures  above  35,000  pounds  per  square  inch. 

MOUNTS. 

The  mounts  used  in  the  test  of  the  10-inch  rifle,  together  with  the 
total  number  of  rounds  fired  from  each,  are  as  follows : 

Rounds. 

Experimental  carriage  for  8-inch  and  10-inch  rifles 58 

Pneumatic  disappearing  carriage 78 

10-inch  proof  carriage 81 

Gordon  disappearing  carriage  ( first) 33 

10-inch  service  barbette  carriage 42 

Total 292 

Of  these  all  exceivt  the  10  inch  i>roof  ;i!id  the  10  indi  service  barbette 
carriages  were  experimental  mounts.     The  alterations  and  repairs 
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required  for  the  latter  interrupted  the  test  of  the  gun  and  were  the 
cause  of  several  vexations  delays. 

TEST. 

The  Board  adopted  the  following  programme  for  the  test  of  this  gun : 

TEST  FOR  ACCURACY. 

That  15  rounds  be  fired,  in  groups  of  5  each,  at  the  3,000-yard  target  and  10  rounds 
in  groups  of  5  each  be  iircd  at  the  1-mile  target  for  accnracy. 

TEST  FOR  RANGE. 

That  three  groups  of  5  rounds  each  be  fired  for  range  and  accnraoy  with  three  dif- 
ferent elevations,  including  the  maximum  obtainable  on  the  carriage  on  which  the 
gun  is  mounted. 

KNDURANCK. 

The  gun  to  be  fired  a  suffloient  number  of  rounds  t.o  complete  300  in  all,  using  a 
charge  of  about  250  pounds  of  powder,  a  projectile  weighing  about  575  pounds,  to 
give  a  muzzle  velocity  of  about  1,975  feet  per  second,  and  a  maximum  pressure  not 
to  exceed  37,000  pounds  per  square  inch.  Pressures  and  velocities  to  be  taken  and 
the  gun  to  be  star  gauged  and  impressions  made  as  often  as  the  Board  may  deem 
necessary. 

TEST  FOR  RAPIDITY. 

That  one  or  more  groups  of  10  rounds  each  be  fired  for  rapidity,  all  facilities  being 
used  to  overcome  unnecessary  delays  in  firing. 

As  stated  previously,  177  rounds  had  already  been  fired  before  the 
piece  was  placed  in  the  hands  of  the  Board.  Of  these  rounds  a  lar^e 
number  had  been  fired  in  the  effort  to  obtain  a  suitable  i)owder  for  the 
test  of  the  gun.  With  this  ponder  test  there  had  also  been  united  a 
partial  test  of  the  accuracy  of  the  piece.  Three  groups  of  rounds  were 
fired  at  the  1-mile  target,  one  group  of  8  rounds,  one  of  2  rounds,  and 
one  of  5  rounds. 

To  complete  the  programme  of  the  Board,  therefore,  there  remained  to 
be  fired  123  rounds  with  i3rojectiles  weighing  675  pounds  and  charges 
giving  37,000  pounds  pressure  per  square  inch. 

Of  these  rounds  15  were  to  be  fired  in  groups  of  5  each  at  the  3,000- 
yard  target;  15  in  groups  of  5  each  with  three  different  elevations, 
including  the  maximum  elevation  attainable;  and  at  least  one  group  of 
10  rounds  for  rapidity. 

Thisbalance  of  the  programme  has  not  been  entirely  carried  out.  After 
the  two  hundred  and  ninety-second  round  it  was  found  that  erosion  of 
the  bore  in  the  vicinity  of  the  seat  of  the  projectile  had  progressed  to 
such  an  extent  as  to  practically  destroy  the  accuracy  of  tire.  The  gun 
having  thus  become  unserviceable,  it  was  considered  that  further  firing 
would  not  only  be  of  little  value,  but  would  also  render  the  desirable 
operation  of  relining  the  tube  more  difficult,  if  not  altogether  impos- 
sible.   The  test  was  accordingly  concluded  at  this  x>oint. 

The  conclusion  of  the  test  left  the  following  items  of  the  programme 
uncompleted,  viz: 

One  group  of  5  rounds  at  the  3,000-yard  target  for  accuracy. 
One  group  of  10  rounds  for  rapidity. 

A  record  of  all  firings  made  with  this  gun,  with  explanatory  notes 
and  remarks,  accompanies  this  report. 
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POWDER. 

The  requirements  of  the  powder  for  the  lO-iiich  B.  L.  rifle,  steel,  are 
as  follows : 

Kind  of  powder:  V.  U.  brown  prismatic. 

Charge ponnd8. .  250 

Pressure  per  sqn are  inch do 37,000 

Initial  velocity feet  per  second. .  1, 975 

The  table  given  below  shows  the  different  powders  uised  in  this  gun 
and  the  number  of  rounds  fired  with  each. 


Table  of  powders. 


Kind  of  powder. 


German  brown  prismatio . . . 
Pu  Font's  brown  prismatic: 

N.V.,lot7 

V.D 

U.G 

U.H 

V.O 

V.R 

V.S 

u.v 

V.T 

V.U.,lotl 

V.XJ.,  lot2 

V.r.,lot3 

V.IT.,lot4 

V.XJ.,  lots 

V.XJ.,  lot  6 


Number 
ofronnds. 


9 

]5 
3 
A 
4 

8 
4 
3 
4 
2 
35 
24 
6 
3 
2 
3 


Kind  of  powdor. 


Du  Font's  brown  prismatic — Cont'd 

V.U.,lot7 

V.r..lot8 

V.U.,lot9 

V.U.,lotlO 

V.U.,lotl4 

V.U.,lotl5 

V.U.,lotl8 

V.U.,lotl7 

V.r.,lotl9 

V.U.,lot22 

V.F.,lotl4 

W.H.,lot4 

German  smokeless  for  8-inch  rifle. . . 
French smolLeless,  B.N 

Total 


Numhcr 
of  rounds. 


60 
2 

11 
3 
2 
2 
6 
« 

29 

24 
4 

17 
2 
4 

292 


PBOJECTILES. 

The  projectiles  used  were  mainly  cast-iron  shot.  A  few  rounds  have 
been  fired  with  armor-piercing  shot.  The  weights  were  571  pounds  and 
575  pounds.  The  first  68  rounds  were  fired  with  571-pound  projectiles, 
the  remaining  234  rounds  with  575-pound  x)rojectiles. 

ENDURANCE. 

THE   GUN. 

This  gun  has  endured  292  rounds  without  any  apparent  loss  of 
strength.  Of  this  number  144  have  given  pressures  above  35,000 
pounds  per  square  inch.  The  maximum  pressure  obtained  was  62,000 
pounds  per  square  inch.  The  erosion  of  the  tube  at,  and  for  some  dis- 
tance in  front  of,  the  seat  of  the  projectile  is  now  so  great  as  to  destroy 
the  accuracy  of  fire,  and  for  that  reason  alone  the  gun  is  considered 
unserviceable.  The  progress  of  this  erosion  is  shown  in  the  series  of 
impressions  which  accompany  this  rex>ort.  As  was  to  be  expected,  the 
erosion  increased  very  rapidly  toward  the  last. 

Up  to  about  the  two  hundredth  round  the  accuracy  of  the  piece  was 
not  materially  affected  by  this  erosive  action.  Soon  after  this,  however, 
it  was  found  that  projectiles  with  the  service  band  did  not  take  the 
rifling  well  enough  to  insure  accurate  flight.  At  the  two  hundred  and 
eighteenth  round  a  projectile  was  used  having  a  band  in  form  the  same 
as  the  service  band,  but  of  one- tenth  inch  greater  diameter.  The  effect 
of  these  larger  bands  was  noticeable  at  once.  The  accuracy  of  fire  was 
restored  and  the  gun  again  rendered  serviceable. 
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After  tlie  two  liuudred  and  fiftieth  round  the  erosion  had  progressed 
so  far  as  to  make  necessary  further  increase  in  diameter  of  band. 

This  second  increase  brought  the  extreme  diameter  of  the  band  up 
to  10.425  inches  and  produced  results  as  satisfactory  as  those  obtained 
by  the  first  increase.  At  the  two  hundred  and  eighty-eighth  round, 
however,  this  advantage  disappeared. 

Out  of  five  shots  at  the  3,000  yard  target  but  two  hits  were  obtained, 
as  against  a  record  of  five  hits  at  the  same  range  with  the  five  shots 
immediately  preceding.  As  the  travel  of  the  shot  had  not  materially 
decreased  it  was  not  thought  that  the  difficulty  could  be  overcome,  as 
in  previous  instances,  by  an  additional  increase  in  thickness  of  band. 

From  an  inspection  of  the  extent  of  the  eroded  portion  of  the  bore, 
it  seems  probable  that  the  velocity  acquired  by  the  shot  before  reaching 
the  uninjured  portion  of  the  rifiing  is  sufficient  to  partially  shear  or 
tear  the  band,  so  that  the  full  velocity  of  rotation  is  not  imparted. 

BREECH  MSCHAKISM. 

Considerable  trouble  was  experienced  with  the  gas-check  cups  origi- 
nally used  with  this  gun.  As  in  the  case  of  the  12-inch  mortar,  steel, 
all  difficulty  of  this  kind  disappeared  after  the  substitution  of  steel 
split  rings  for  the  cups. 

At  the  one  hundred  and  ninety -ninth  round  the  spindle  broke  at  the 
front  thread,  the  threaded  portion,  together  with  the  nuts,  being  pro- 
jected some  distance  to  the  rear.  The  pressure  recorded  for  this  round 
was  59,900  pounds  per  square  inch.  As  the  fracture  indicated  good 
metal,  it  could  only  be  concluded  that  the  sectional  area,  combined  witli 
the  influence  of  the  sharp  reentrant  angle  of  the  Y  thread  used,  was 
not  sufficient  to  withstand  the  strain.  A  new  spindle  was  accordingly- 
made,  in  which  the  diameter  of  the  unthreaded  part  was  increased  and. 
a  fillet  turned  at  the  forward  end  of  the  threaded  part. 

This  new  spindle  endured  only  18  rounds,  breaking  at  a  point  between 
the  obturator  nut  and  the  locking  nut.  The  pressure  was  62,600  ])ound8 
per  square  inch.  A  second  spindle  was  then  made  similar  to  the  last 
except  that  the  diameter  of  the  threaded  parts  was  also  increased  and 
a  fillet  placed  between  the  right  and  left  hand  threads.  This  spindle 
lasted  during  the  remainder  of  the  test  and  is  still  apparently  uninjured. 

After  the  two  hundred  and  thirty-seventh  round  the  breechblock 
could  not  at  first  be  rotated.  Considerable  power  was  applied  to  the 
rotating  crank,  but  with  no  eflect.  It  was  finally  rotated  by  striking 
the  translating  stud  with  a  drift;  and  sledge.  The  block  could  not  then 
be  withdrawn  by  the  translating  roller.  Upon  removing  the  face  plate 
two  teeth  were  found  broken  in  x)inion  Ko.  3.  The  pressure  for  this 
round  was  only  35,800  pounds  per  square  inch,  so  that  it  is  difficult 
to  find  a  reasonable  explanation  for  this  accident.  No  recurrence  of 
this  action  has  since  been  encountered.  A  new  pinion  was  made  and 
used  in  all  rounds  thereafter. 

Some  difficulty  was  also  caused  by  the  tray  latch  failing  to  hold  the 
tray  firmly  against  the  breech  plate  while  the  block  is  being  run  in. 
When  this  occurs  the  tray  latch  spring  bolt  rises  and  its  upper  end  is 
pressed  forcibly  against  the  translating  roller,  the  sharp  edges  of  which 
cut  and  deform  the  bolt.  The  effect  of  this  action  is  to  make  transla- 
tion of  the  block  very  difficult. 

In  other  10-inch  guns  of  the  same  model  this  trouble  has  been  prac- 
tically overcome  by  rounding  the  edges  of  the  threads  of  the  roller  and 
by  the  addition  of  a  shoe  on  the  end  of  the  spring  bolt. 
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ACCURACY. 

In  accordance  witli  the  programme  several  targets  Lave  been  made  at 
different  ranges  and  elevations.  A  plot  of  each  target  with  required 
data  accompanies  this  report.  Taking  into  consideration  the  coudition 
of  the  bore  at  the  times  the  diflferent  targets  were  made,  the  accuracy 
of  this  gun  is  regarded  as  satisfactory. 

RAPIDITY. 

The  test  for  rapidity  of  fire  of  this  type  10-inch  gun  was  not  com- 
pleted at  the  time  when  firing  was  discontinued.  As  the  Board,  how- 
ever, has  official  knowledge  that  other  10-inch  guns  of  like  model  have 
been  firi'd  for  rapidity  ten  rounds  in  14  minutes  41  9-10  seconds  from  a 
disappearing  carriage,  and  in  14  minutes  39  seconds  from  a  barbette 
carriage,  it  theretore  considers  that  the  type  gun  would  fully  comply 
with  all  requirements  in  this  direction. 

STAR   GAUGING. 

This  gun  has  been  star  gauged  as  follows : 

Before  firing,  September  16,  1890. 
After  64  roiinda,  1 'ebruary  23,  1892. 
After  130  rounds,  July  21, 1892. 
After  190  rounds,  May  19, 1893. 
After  217  rounds,  April  26,  1894. 
After  244  rounds,  Juno  18, 1895. 
After  292  rounds,  February  8, 1896. 

The  records  of  these  star  gaugings,  showing  the  successive  and  the 
total  increase  in  diameters,  are  appended  hereto. 

CONCLUSIONS. 

This  gun  has  successfully  withstood  292  rounds.  As  the  result  of 
this  test  no  injury  except  that  due  to  the  erosive  effects  of  the  powder 
gases  can  be  detected.  This  erosion  has  destroyed  the  accuracy  of  fire, 
and  for  this  reason  alone  the  gun  in  its  present  condition  is  considered 
unserviceable. 

The  10-inch  B.  L.  rifle,  steel,  No.  1,  has  been  subjected  to  the  proper 
test  for  the  determination  of  the  endurance  of  the  same,  and  the  Board 
therefore  concludes  that  the  10  inch  B.  L.  rifle,  steel,  is  a  suitable  gun 
"  to  be  put  in  the  Government  service.^' 

In  view  of  the  otherwise  good  condition  of  this  gun,  the  Board  is  of 
the  opinion  that  it  is  desirable  to  have  it  relined,  if  possible,  and  then 
submitted  to  further  test. 

Isaac  Arnold,  Jr., 
Major  J  Ordnance  Department^  U.  S.  A.^  President 

Frank  H.  Phipps, 
Major  J  Ordnance  Department^  U.S.A. 

J.  W.  Beilly, 
Major  J  Ordnance  Department^  II.  S.  A. 

Frank  Heath, 
Captain^  Ordnance  Department,  U.  S.A. 

W.  S.  Peirce, 
Lieutenant^  Ordnance  Department,  U.  8.  A.,  Recorder. 

(14179) 
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Record  of  firing  with  lO-inch  B,  L.  rifle  (steel),  No,  1,  tffpe,  WaiervUet  Arsenal, 

[Olgect  of  firing,  to 


Date. 


No. 

of 

lire. 


1P90. 
Sept.  16 


Sept.  IG 


Sept.  17 


Powder. 


Kina. 


§ 

Pi 

a 

o 

i 


Weight. 


Pounds. 

io 
i:iO 


175 


70 
130 


200 


Number 

of 
prisms. 


05 
130 

225 


452 
1,207+7 


702 
1,296+7 


Projectile. 


051 
1,296+7 


Kind. 


CM 

AS 

o 


< 


o 


Lbs.   Oz. 

508      0 
3      0  sand. 


571 


570 
1 


571 


0 

0  sand. 


560      0 
2      0  sand. 

571      0 


Travel 
of  shot 
in  bore. 


Inehrs 
25'y.  05 


255.25 


255.25 


I 


Depres- 
sion. 


Instrnment- 

al  velocity. 

feet. 


20 


175  ffet  from 
muzzlf. 

/  1,584 

I  1,584 


18 


{ 


1.687 
1,687 

100+i|« 


^^  \  1,781 
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at  Sandy  Hook  Proving  Ground,  from  September  16,  1800,  to  April  23,  ISO  J. 
tent  x^in  for  endtiraiioe.l 


Preminre  yter 
squAro  inch  ^Itcooll. 
uf  boro. 


Coun- 
ter 
recoil. 


Wind, 
streufrtli 

nnil  cli- 
rectiou. 


Special  remarks  about  each  flre, 
Bucli  aa  effect  on  piece,  action  of 
broprh  raecbaniein,  conaumption 
of  powder,  sound  of  projectile  in 
flight,  Hoatteringof  fragments,  etc. 


Pounds. 

C,  24,540 

D,  23,050 


Ft.  In. 
}4      4| 


C.  27.700    \. 

D,  27,500   r 


*k 


U,   3J. 180    U 
D,  31,250   r 


Ft,  In. 
4      3^' 


*i. 


3     3 


s 
a 

e» 

♦• 
a 

I 


i 


•a 

a 


Obturator  seat  wiped  out  with  moist 
vaste  and  oiled.  Alter  this  round 
gun  was  reloadtMl  with  225  pounds 
of  powder— front  cartridge  05 
pounds  and   rear  cartridge    130 

IH>und8— and  a  projectile  weigh- 
ng  571  pounds  and  prepared  for 
flring.  3  electric  pnmers  and  1 
friction  nrimer  fired,  all  of  which 
failed  to  ignite  charge.  The  breech 
was  then  opened  and  the  bag  and 
powder  found  blackened.  Car- 
tridge had  been  pushed  too  far  into 
chamber  to  be  Ignited  by  primer 
and  could  not  bo  witnarawn. 
Kear  cartridge  broken  in  remov- 
ing i  t  from  gun .  Front  cartridge 
then  remoye<l  and  shot  left  in  gun. 
Firing  suspended. 


s 

3 


a 

•a 

0 


§    i 


Front  cartrldfi:e  s«me  M  loftded  af- 
ter round  2  previous  firing,  second 
cartridge  replaced  by  a  fresh  one. 
Wide  openings  in  oase  of  car- 
tridge between  prisms  due  to  forc- 
ingcartridge  through  loading  pan. 
Sluleof  first  velociiy  frame  blown 
out  by  blast.  First  velocity  ft-ame 
moved  back  20  feet.  Copper  cyl- 
Indersof  28,000  pounds  Initialcom- 
pression  and  tables  of  1887.  After 
this  round  joint  between  hoops  C  7 
and  C  8  found  opened  slightly  on 
ri^ht  Hide,  and  hoop  C  0  moved 
slightly  over  tube  M  uaxsle. 


General  remarks. 


Gun  star  ganged  before 
firing  beptember  10, 
1800,  by  Lieut.  W.  W. 
Gibson,  Ordnance 
Department. 

Gun  mounted  on  ex- 
perimental carriage 
for  8-lnch  and  10-inch 
rifles;  cylinders  of 
oarriaee  fltted  with 
steel  obturating  bars. 

Carriage  run  from  bat- 
tery before  filling  cyl- 
inders. Depth  of  oil 
in  right  cylinder 
measured  4^  inches  at 
filling  hole. 

Depth  of  oil  in  left  cyl- 
inder measured  4} 
inches  at  filling  hole. 

Cartridge  bag  cut. 

Obturating  electric 
primers  (improved). 
r(»ceived  March  24, 
1800. 

Fired  into  new  butt, 
section  3. 

Pressure  gauges  in  a 
vertiosl  Une,  C  above, 
D  below. 

Copper  cj'linders  of 
18.000  pounds  initial 
compression  and 
Ubies  of  1887. 

Loading  pan  turned 
during  ramming  of 
shot,  due  to  its  loose 
fit  in  breech  recess, 
and  studs  on  pan 
caught  on  threads  of 

Diameter  of  loading  pan 
too  small  to  pemnt  in- 
sertion of  cartridge  in 
chamber  without  dif- 
ficulty. 

Pressurosand  velocities 
taken  by  Lieut.  W.  W. 
Gibson,  Ordnance  De- 

Sartment. 
ing  (rounds  I  and  2) 
conducted  by  the 
proof  officer. 

Gun  mounted  on  exper- 
imental carriiiffe  for  8- 
inch  and  10-incnride.<«. 
Cylinders  of  carriage 
fitted  with  stoel  obtu- 
rating bars. 

Obturating  electric  i»ri 
mers  (improved),  rfi- 
ceired  March  24, 1A0O. 

Preesure  gauges  in  n 
vertical  line,  C  above, 
p  below. 

Fired  into  new  butt,  sec- 
tion 3. 

Loading    pan    turned 
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Record  of  firing  with  JO-inch  B.  L,  rifle  {steel),  No,  1,  type,  Watervliet  Arsenal,  at  Sandy 

[Oli^eot  of  flxini^  to 


Date. 


IdUO. 
Sojvt.  17 


Xo. 
of 

fire. 


Sept.  17 


Sept.  17 


5 


Powder. 


Kiud. 


Weight. 


8 

u 

a 


et 

e 

o 


1801. 
Mar.  24  I      7  i 


PoundM. 

100 
135 


235 


110 
135 


245 


125 
130 


255 


Number 

of 
priftina. 


1,003 

1,347+7 


1,103 
1, 348+7 


1,253 
1,207  +  7 


110     1. 103 
135  I  1,348+7 

245 


Pr«^ectile. 


Kind. 


r 


•AS 

o 


Weight. 


Lbs.  Ox. 

564  0 

3  0  Band. 

4  Olead. 


571      0 


567 

4 


571 


o 

.£3 
a> 

£ 

o 
O 


565 
4 
2 


571 


0 

0  Hand. 


0 

dead. 
0  sand. 


571      0 


0  natural 
weight. 


Travel 
of  ahot 
in  bore. 


Depres 


leprei 
sion. 


Inches. 
255. 05 


255.05 


255.25 


255. 2.*5 


Instnuneot- 

al  Telooity, 

feet. 


18 


nSfeetfrom 
mtuzU. 
1,826 
1,82E 


{ 


I  1,873 


\195/eeifrwn 
mtusle. 

18  7  I'Wl 

1,947 

120+ »i» 


13 


{ 


{ 


1,888 
1.805 
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Hook  Proving  Ground,  from  Septeniber  16, 1890,  to  April  25,  /^9;?~Continu6d. 
test  gun  for  endarance.] 


Preaaare  per 
square  inch  Reooll 
of  bore. 


Fwifid*.     .Ft.  In. 

C,  34,000  U      n 

D,  83,480  r 


C,  34,740  U 

D,  34,240  r 


C,  87,860 

D,  36,710 


34  2 


Coun- 
ter 
recoil. 


Wind, 
strength 
nnd  di- 
rection. 


I 


Ft.  In. 


C,  36,600  i\k 

D,  36,440  r 


8 


s 


0  i. 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  prqjeotilein 
flight,  scattering  of  fngments,  etc. 


Wide  openlnfts  in  base  of  cartridge 
between  prtams.due  to  forcingcar- 
tridge  through  loading  pan.  Slide 
of  first  velocity  finune  blown  do  wn, 
due  tospreading  of  upright.  Con- 
nection pipe  between  the  two  cyl 
Indersleakingonrightside.  Cop- 
per cylinders  of  82,  OUO  pounds  ini- 
tial compression  und  tAules  of  1890. 
After  this  round  connecting  strips 
nailed  across  uprights  of  first 
velocity  frame  to  prevent  spread- 
ing. 

After  this  round  third  bolt  from 
front  end  of  each  cylinder  attach- 
ing obturating  bars  to  cylinders 
broken  off.  I<oading  pan  was 
slipped  over  cartridge  before  in- 
Rortlug  cartridge  in  breech. 

Before  this  round  an  iron  bar  was 
wedged  under  chassis  rail  across 
tops  of  cylinders  to  hold  down 
broken  bolts  in  cylinders  and 
prevent  leakage.  Second  bolt 
from  front  end  of  right  cylinder, 
and  flnt  and  second  bolls  from 
front  end  of  left  cylindfr  broken 
off.  Right  chassis  rail  bent  for  a 
distance  of  about  20  inches.  Maxi- 
mum ordinate  of  bend  /«  inch 
and  34  inches  from  fkront  nuffers. 
Right  chassis  rail  cracked  open 
for  a  distance  of  about  18  inoneM 
along  bend.  I/Cft  chassis  mil 
bent  slightly.  Lip  of  right  front 
guide  cracked  open  at  front  end 
about  I  inch. 


Carriage  1|  inches  out  of  battery 
when  gun  was  fired.  Leakaso  of 
oil  around  bolts  of  throttlingbars 
and  at  rear  end  of  cylinders.  Hook 
on  left  yoke  plaf e  cracked.  Cop- 
per cviinders  of  32,000  ponnns 
Initial  compression  and  tables  of 
1890. 


General  remarks. 


during  ramming  of 
shot,  due  to  its  loose  fit 
in  breech  recess,  and 
studs  on  pan  caught 
on  threads  of  recess. 

Diameter  of  loading  pan 
too  small  to  permit  in- 
sertion of  cartridge  in 
chamber  withoutdlffl- 
culty. 

Pressure  gauges  in  a 
vortical  Rne,  C  above, 
D  below. 

Copper  cybndors  of 
32,000  pounds  initial 
compression  and  ta- 
bles of  1887. 

Fired  into  new  butt,  sec- 
tion 8. 

Loading  pan  was 
slipped  over  cartridge 
before  inserting  car- 
tridffein  breech. 

Breech  mechanism 
worked  with  perrect 
eaMo  throughout  the 
firing. 

Obturation  gnod. 

Pressures  and  veloci- 
ties tAken  by  Lieut. 
W.  W.  Gibson,  Ord- 
nance Department. 

Firing  conducted  bv 
Lieut.  W.  W.Gibsoii, 
Ordnance  Depart- 
ment, assistant  proof 
officer. 

Since  last  firing  chassis 
rails  increased  in 
thickness,  additionnl 
throttling  bar  plact^l 
in  each  cylinder,  pin- 
ton  rods  prolonged 
through  rear  eud^of 
cylinuers,  and  pack- 
ing plates  put  under 
vokes  of  carriage. 

Firetl  into  sand  butt 
No.  2. 

Cylinders  filled  with 
gun  in  battery.  Left 
cylinder  11|  irallonM 
of  oil.  full  to  bottom 
of  filling  hole.    Ini- 

Sossible  to  measure 
epth  on  account  of 
piston  rod.  Same 
amount  of  oil  In  right 
cylinder. 

Loading  pan  slipped 
over  cartridge  before 
inserting  cartridge  in 
breech. 

Obturating  e  le  ct  r  i  c 
primers,  April  29, 1890. 

Firing  conancted  by 
Lieut.  W.  W.  Gibson, 
Ordnance  Depart- 
ment, assistant  proof 
officer. 
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Record  of  firing  with  10-inch  B.  L,  rifle  (ateel),  Xo,  1,  type,  Waiervliet  Arsenal,  at  Sandy 

[OtuMt  of  firing,  to 


No. 

of 

Are. 

8 

9 
10 

11 

1 
12 

13 

14 

Powder. 

Projectile. 

Travel 
of  shot 
in  bore. 

Depres- 
sion. 

Instrument- 
al velocity, 
feet. 

Date. 

Kind. 

Weight. 

Number 

of 
prisms. 

Kind. 

Weight. 

1891. 
Mar.  26 

m 

1 

C 
P. 

fl 
.      fit      • 

8 

.a 

3 

1 

• 
• 

1? 

c 

a 
t 

• 
• 

a 
B 

I 

a 

1 

(0 

1 

Pound*. 

110 
125 

1,098 
1, 347+6 

• 

3 

.Q 

o 

•  -s  ■ 

Lbs.   Oz. 

566      0 
5      Osand. 

Inches. 
255.25 

255.15 
255.25 

255.25 

255.25 
255.25 
255.25 

18 

20 
18 

18 
18 

175/eet/rom 

muzzle, 
i           1.885 
\           1,875 

/            1,918 
I            1,911 

/            1,070 
\            1,654 

/            1, 676 
\           Lost 

/           1,796 
I            1,809 

235 

571      0 

Mar.  30 

!           125 
1           130 

566      0 
5     0  sand. 

430 
1, 447  f 5 

501 
1.447+5 

807 

1,447+5 

099 
1, 447+5 

753 

1,447+5 

1           256 

671      0 

Apr.     G 

40 
135 

571      0 

569      8 
1      8  sand. 

175 

Apr.    6 

1 

1 

55 
135 

190 

571      0 

Apr.    6 

I 
1 

75 
135 

569      0 
2      Osand. 

i           210 

571      0 

1 

Apr.    6 

65 
135 

569      0 
2      Osand. 

12 

/           1.728 
\            1,731 

200 

571      0 

Apr.    6 

70 
,           135 

566      0 
5      0  saDd. 

1 

205 

571      0 

1  ■■ 

100+*§» 

TEIAL  OP  JO-INCH  B.  L.  BIPLE,  BTEEL,  TYPE. 
Book  Pratiiig  QroHiui,/rtm  Stptembtr  16,  ISSO,  lo  ApHl  tS,  Jjdi— Contisiied. 
t«*t  gaa  IW  (mduraiiea.] 

cacb  fliT.  [ 


L    '^Jpf' "™ff 


.3'-         nf  ~.wdfr,  aoiuiit  of  projectile  In 


HigbL 


uttoHodol  fniK°>BnU<Bt 


«d.  Vii  fl^cApud  tlironfib  roar 
■tnfllnii  boiu  of  both  cyllodln. 
Slight  evMoe  at  plair  Id  fllHng 
hol^  rlBhl  oyLinder  and  Bllffat «. 
«pe  at  fDnrth  top  tap  bolt.    Cop. 

Kr  ayllnden  of  B2,UM)  pounds  inl' 
il  CDBpnasion  and    Ubiea  of 


Cairlago  |  insh  out  of  battery 
wbenfnio  viuBred.  CMItnoaptd 
through  rear  atuiBBg  box  of  sach 
eyllDder. 


of  battery  w 

wMdrad.  OHewapoaat 
'  '  .  KIshtoyUDderatud 
-*-' — laftsr"-' 


Canri>(*  I  Inoh 

bgbol_.    _..„... 

boxes  tlRbtotieil 

C0p|Mreylliider«on8.Wm.      __ 
Inftlal  oampreaston  and  tables  of 

ISM  uMd  In  gauss  C.  CopperfTl. 
Indenof  M.aGopoiind>lnMal  oom. 
pmalon  and  lableaof  ISSI  uaed 
Id  gangs  I). 
Slight  escape  of  oil  at  Conrth  top  tap 
bolt  In  ngbt  cvllndsr.  Uopper 
CTlindera  of  32,A«I  pounds  Initial 
onnpnsBion  and  UbIea  of  ISM 
used  In  gange  C.  Copper  oylin- 
den  of  28.000  paands  fnitial  com- 
pnsslon  used  In  nnjro  D.  tables 

Oil  eMapad  ttmn  oomtaotlng  pipe  of 
cyllndsn  at  Hfth  top  tap  bolt  and 
at  fillluc  hole  of  rlgdt  cylindsr. 


rlage  opensd  O.M  tneli. 


Wins  of  prhner  bloicn  oat.  End 
of  prbuer  hnrntofl.  BrMchblock 
roulrl  not  be  roUM  until  rear 
nnu  wen  loosened,  due  to  bind- 
ing of  rear  cupofmosbroom  head. 


Loading  paft  waa  slip- 
ped over  cartridge  he. 

trldj^e  in  breecb. 
tP'irIng     conduoled    by 
Lieut  W.  W.  G<b»in, 


Fftcd  iolo  sand  butt, 

LMdlng  pan  was  slip- 
ped over  eiTtrldge  bo- 
ron    Inserting     ca^ 

tridge  lu  bnfeb. 
Copper     cylPodere     of 


Lieut.  W.W.Glbaau, 
Ordnance  Depart- 
ment, luiataiit  proof 


leliirS- 


menuil  carriage 


oylltider- 
Obtuntlng  eleottle  pri- 

men,  April  19, 18HI. 
Loading  pinwssBlipnod 

over  T^rtridge  be/ore 

Inserting  cartridga  in 

Find  Into    UBd  butt, 

BPCtlon  8. 
Cartridge  bag  cut 
Chsinber  sponfed  oat 

after  escr  round  to 

rullltnte  loading  of  . 

projectile. 
CopiMT    ey  linden    of 

11.000  pounrl*  Initial 

bles  of  lew  ase<1  lo 

nunds  13.  13,  and  K. 

Oil     escaped     throngh 


V.  B.  Wheeler, 
nance    Dcpart- 

it,  assistant  proof 
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JRecord  of  firing  icith  lO-inch  B.  L»  riJU  («*eel),  No.  1,  type,  Watervliet  Arsenal,  at  Sandy 

[Olijcct  of  firing,  to 


i                  Powder. 

Projectile. 

"KTri      ' 

Travel 
of  shot 

Instrument- 
al velocity. 

Date. 

JNO. 

of 

Kiimber 

Depres- 
sion. 

fire.    Kind. 

Weight. 

of 

Kind. 

Weight. 

in  bore. 

feet. 

! 

prisms. 

1 

175  feet  from 

1891. 

Pound!«. 

\LU. 

Or. 

Inches. 

/ 

muzae. 

Apr.  13 

15 

•       r 

100 

1,076 

• 

'  566 

0 

25!>.  15 

12 

/           1.706 
I           1,788 

1 
1 

100 

1,071+5 

i      5 

0  H^ind. 

200 

571 

0 

Apr.  13 

I 
16  1 

1 

! 
1" 

00 
90 

1 

1 

068 
068+5 

068 

1 

'  570 

i      1 

0 

0  sand. 

256.20 
255.15 

12 
12 

/           1.674 
I            1,671 

/           1,008 
\           1,001 

180 

1  571 

0 

Apr.  lit 

1              00 

;  566 

0 

O 

1              05 

1,016+6 

1      . 

.      5 

1 

0  sand. 

,            185 

,  571 

0 

18  . 

> 

• 

1,022        ; 

255.25 

12 

/            1,736 
I            1,734 

/            1,723 

Apr.  13 

9.) 

567 

8 

1 
1 

1 
10 

es 
B 

95 

1.017+5 

•d 

3 

8  sand. 

255.15 

12 

190 

i  671 

0 

Apr.  13 

1              92  ,      990 

560 

8 

1 

95 

1.017+6 

o 

1 
,  571 

8  sand. 
0 

I            1, TIG 
100+ 1  J« 

187 

Apr.  14 

20 

1 

5 

B 

o 

i              02 
05 

090 
1.015+5 

c 

568 
3 

1  571 

0 

0  sand. 

0 

255.15 

12 

/            1, 710 
\           Lost. 

j            187 

21 

^ 

<§ 

1 

255. 15 

12 
12 

12 

/            1,703 

Apr.  14 

02 

000 

568 

0 

1 
1 

22  ! 

1              05 

1,015+6 
000 

1      3 

Osand. 

255.15 

I        i,ao8 

f            1,713 

187 

1  671 

0 

Apr.  14 

1              02 

568~ 

0 

1 

1 

1 
23  ! 

05 

1. 017+5 

3 

Osand. 

255. 15 

\            1,708 
/            1,529 

187 

571 

0 

Apr.  ;iO 

150 

1,606+5 

571 

0 

\            1.528 

Apr.  30 

2( 

1 

160 

1,718+5 

571 

0 

255. 15 

12 

/            1,680 

1 

1 

I 

I            1, 570 
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Hook  Proving  Ground,  from  September  16, 1890,  to  April  25,  i^^f  — Coutinued. 
test  gun  for  endurance.] 


pTfwsnre    er 

■quare  inch 

of  bore. 


BecoU. 


Coun- 
ter 
reooil. 


Wind, 

strenfftli 

and  ui- 

rection. 


Poundi,      Ft.  In.  Ft.  In. 

C.  39, 220   ^ 

D,  89,130    ^*      " 


0,34,240 
D,  34,240 


C,  34,000 

D.  34, 715 


C,  37,050 

D,  37, 510 


G,  86,875 
D,  36,080 


5      0 


5      0 


5      0 


5      0 


5      0 


5      0 


]5      0 


C,  38,240   \,      0 

D,  83,280   r 


C,  34,380  lu 

D,  84.220   r 


C,  33, 890  , 

D,  84,000 


}5      0 


C,  33.840  ,K  ,0 

D,  33,880  !r  ^" 

C,  87.060  L  ,, 

D,  36,260   r  ^* 


5      0 


5      0 


5      0 


5      0 


4    10 


4    11 


Special  remarks  about  each  fire, 
such  aa  eft'ect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in 
flight,  scattering  of  fraginonta.  etc. 


Breechblockrotated  with  slight  dif- 
floultj  in  cloaing.  Carnage  ^ 
inch  out  of  battery  when  gun 
was  iired.  Breechblock  opened 
with  difficulty.  Hear  gas-check 
cup  smoothed  down.  Spindle  of 
spring  lock  of  tray  latch  found 
burred;  burrs  removed. 

Carriage  ( Inch  out  of  battery  when 
gun  was  fired.  Breechblock  closed 
easily.  Spring  lock  of  tray  Utch 
failed  to  hold  console  in  forcing 
block  home. 

In  closing  in  rotating  breechblock 
last  half  turn  made  with  slight 
difBculty. 


Carriage  ( inch  out  of  battery  when 
ffun  was  fired.  Wires  of  primer 
blown  out. 


(!:;arriage  ^  inch  out  of  battery  when 
gun  was  fired.  Wires  of  primer 
blown  out.    End  of  primer  burnt. 


Carriage  ^  inch  out  of  battery  when 
gun  was  fired.  Large  outside  gear 
wheel  of  elevating  apparatus 
jarred  loose,  tightened  after  this 
round. 

In  closing  in  rotating  breechblock 
last  turn  made  with  slight  diffi- 
culty. Breechblock  openeid  easily. 
Shea  came  out  of  butt  and  fell  to 
the  right. 

In  opening  in  rotating  breeohblook, 
first  turn  made  with  sUgh*  diffi- 
culty. All  t  he  holding-down  bolts 
in  pintle  plate  and  in  front  tran- 
som of  top  carriage  found  loosened 
after  this  round. 

Copper  cylinders  of  24,000  pounds 
mltial  compression  and  taoles  of 
1887. 

In  closing  in  rotating  breechblock 
last  turn  made  with  slight  diffi- 
culty. Copper  cylinders  of  28, 000 
pounds  initial  compression  and 
tables  of  1890. 


'  • 


General  remark r. 


Gun  mounted  on  experi- 
mental carriage  for  8- 
inch  and  10  inch  rides. 
Cylinder  of  carriage 
fitted  with  steel  obtu- 
rating bars. 

One-half  gallon  of  oil 
added  to  cylinder. 

Since  last  firing  the 
spindle  of  Hpring  lock 
of  tray  latch  round 
broken;  has  been  re- 

£»aired. 
tnrating  electric  pri- 
merH.  April  29. 1890. 

Cartridge  bag  cut. 

Fired  into  rand  butt, 
section  2. 

Chamber  sponged  out 
after  each  round  to 
facilitate  loading  of 
projectile. 

Connecting  pipe  of  cyl- 
inder leaked  during 
the  firing. 

Copper  cylinders  of 
32,000  ]>ound8  initial 
compression  and 
tables  of  1890. 

Tracer  attAobcd  to  up- 
per carriage  showed 
that  0  indies  from  bn- 
glnning  of  recoil  up- 

Eer  carriage  rose  to  a 
eight  of  I  inch. 

Firing  conducted  by 
Lieut.  W.  W.  Gibson, 
Ordnance  Depart- 
ment, assistant  proof 
officer. 

Gun  mounted  on  exper- 
imental carriage  for 
8-fnch  and  lO-incU 
rifles.  Cylinders  fit- 
ted with  steel  obtu- 
rating bars. 

Obturating  electric  pri- 
mers. April  29,  1891. 

Cartridge  bag  nut. 

Fired  into  sand  butt, 
section  4. 

Chamber  sponged  out 
after  each  round  to 
facilitate  loading  of 
projectiles. 

Loading  pan  slipped 
over  cartridge  before 
insertion  of  cartridge 
in  gun. 

Leakage  of  oil  at  rear 
end  of  cylinder  and  in 
connecting  pipe. 

Copper  cj'Tinders  of 
32,000  pounds  initial 
couipression  and  ta- 
bles ot  1890. 

Coustruetion  of  vent 
shield  is  such  that 
primer  can  bo  insert- 
ed and  gun  fired  when 
crank  is  one-fourth 
of  a  rotation  fh>m  the 
firing  position. 

Firing  conducted  bjF 
Lieut  W.W.  Gibson, 
Qrdntmce  Popart- 
men  t,  assistant  proof 
officer. 
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Uecord  of  firing  with  10-inch  B.  L,  rifle  {steel).  No.  1,  type.  Water  rliet  Araenalf  at  Sandy 

[Object  of  liring, 


Date. 

No. 

of 

fire. 

25 

1891. 
May     8 

May     8 

36 

May     8 

27 

Powder. 


June  10 


Juno  10 


June  10 


June  10 


June  10 


June  11 


June  11 


June  11 


29 


30 


31 


32 


Kind.    Weight. 


28  h 


33  11  t;: 


84 


35 


Pound$. 


220 


200 


225 


200 


Number 

of 
ptiama. 


1,088 
1,081+6 


1,197 
1,192+6 


1,252 
1,247+5 


1,0«3 
l,05e^-7 


1,167 
l,217+-7 


1,275 
1,213+7 


1,273 
1,218+7 


1,068 
1,064+7 


1,172 
1,224+7 


115 
120 

235 


1,231 
1, 276+-7 


1,230 
1,272+7 


Prcjectile. 


Kind. 


lO 

3 


I 


g 


S 


o 

« 
IS 

t 

o 


Weight 


Lbt.  Oz. 


568 
3 


0 
0 


aand. 


571 

0 

667 
4 

0 
0 

571 

0 

562 
6 
2 

0 
8 
8 

571 

0 

568 
8 

0 
0 

571 

0 

570 
1 

0 

U 

671 

0 

670 
1 

0 
0 

671 

0 

571 

0 

565 
4 
2 

0 
0 
0 

571 

0 

aand. 


Band, 
load. 


aand. 


aand. 


sand. 


natural 
weight. 


0  load. 
0  sand. 


568     0 
8     0  aand. 


571 


568      0 
3      0  sand. 


571 


569      8 
1      8  sand. 

571      0 


Travel 
of  shot 
In  bore. 


Inches, 
255.15 


255.15 


255.15 


255.25 


255.15 


265.10 


256.15 


255.15 


255.25 


256.25 


255.25 


12 


175  feet  from 

1,755 
1.757 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


1,857 
1,663 


1.897 
1,897 


1,767 
1.757 


1,877 
1,873 


1.935 
1,029 


1.929 
1,030 


1,747 
1,749 


1,882 
1,880 


1,907 
1,905 


1,904 
1,902 
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Hook  Proring  Ground,  from  Sepiember  16,  1890,  to  April  S6,  1893— Contimied, 
to  prove  iKiwder.] 


I^ssure  per  | 
square  inch   Ilccoil. 
of  boro. 


Pound*.     ^Ft.  In. 

C,  32,075   U      0 

D,  32,460   r 


C,  36,160   U 

D,  36,840   r 


C,  36,556 

D,  37,666 


C,  30,300 

D,  20,750 


C,  86.660 

D,  36,606 


6      1 


5      0 


F,   37,877   U      1 

n,  38,600  r    ^ 


Y 


Coun- 
ter 
recoil. 


Ft.  In. 
5      0 


5      0 


6      6 


5      1 


F,   87,000 
n,   38,700 


G,   20,100 
D,  20,000 


C,  34, 311 

D,  36,200 


> 


4      9 


Wind, 

Atrenfftli 

and  di 

rection. 


5      0     6      0 


5    1 


F.  37, 440 
H,  37, 600 


0,36,861   \ 
D,  37,360   / 


5      1 


Special  romarka  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  niechanifim,  connumptiou 
of  nowder,  nonnd  of  projectile  in 
flignt,  scattering  of  fhigmenta,etc. 


First  velocity  frame  blown  down 
and  broken  by  blast.  In  opening 
breechblock  rotated  with  slight 
difficulty.  Copper  cylinders  of 
82,000  pounds  initial  compression 
and  tables  of  1890. 

In  closing  in  rotating  breechblock 
last  turn  made  with  difficulty. 
Coppers  oyllndera  of  82.000  ponnas 
initial  compression  and  tooles  of 
1800. 

Copper  cylinders  of  32,000  pounds 
initial  compression  and  tables  of 
1890. 


In  oloaiag  in  rotating  breechblock 
last  turn  was  made  with  slight 
difficulty. 


I  In  closing  in  rotatinc  breechblock 
last  turn  was  made  with  slight 
difficulty. 


In  closing  in  rotating  breechblock 
last  turn  was  made  with  slight 
difficulty. 


In  closing  in  rotating  breechblock 
last  half  turn  made  with  consid- 
erable difficulty. 


First  primer  failed  to  ignite  charge. 
First  velocity  fhune  i>lown  down 

'  and  broken.  Shell  came  out  of 
butt  and  fell  to  the  right.  Copper 
cylinder  of  28,000  pounds  initial 
oomnreasion  and  ubles  of  1800 
used  in  gauge  C.  Copper  cylin- 
der of  Si^OOO  pounds  initial  com- 
1>res8ion  and  tables  of  1890  used 
n  gauge  D. 

In  opening  in  rotating  breechblock 
first  turn  made  with  some  diffi- 
culty. 
Sounds 
bles  of  1890. 

Tray  latch  faUed  to  hold  console 
when  the  block  was  being  pushed 
home.  In  closing  in  rotating 
breechblock  last  turn  made  with 
great  difficulty.  In  opening  in 
rotating  breechblock  first  torn 
made  with  some  difficulty.    Cop- 

EST  cylinders  of  32,000  pounds  ini- 
al  compreasion  and  tables  of  1890. 


Copper  cylinders  of  32,000 
initial  compression  and 


General  remarks. 


Gun  mounted  on  experi- 
mental carriage  for 
8  inch  and  lO-Iach 
rifles,  cylinders  fitted 
with  steel  obturating 
bars. 

Depth  of  oil  in  cylinders 
measured  6|  inches. 

Cartridge  bag  cut. 

Fired  into  sand  butt, 
section  4. 

Front  cup  wiped  off 
and  oiled  after  each 
round. 

ChMuber  sponged  out 
after  each  round  to 
facilitate  loading  of 
prcjectile. 

7^  gaUons  of  oil  added 
to  cylinder  before  fir- 
ing, June  10,  1801. 

Loading  tray  slipped 
oTer  cartridge  bag 
before  insertion  or 
cartridge  in  breech. 

Copper  cylinders  of 
^,000  ])ound8  initiul 
compression  and 
tables  of  1890  used  in 
rounds  28,  29,  and  32. 

Copper  cylinders  of 
32,000  pounds  initial 
comproHsiou  and 
tables  (^f  1890  used  in 
rounds  80  and  31. 

Firing  conducted  by 
Lieut.W.  W.  Gibson, 
Ordnance  Depart- 
ment, assiHtaut  proof 
officer. 

Gun  mounted  on  exper- 
imental carriage  for  8- 
inch  and  lO-incu  rifles. 
Cylinder  fitted  with 
steel  obturating  bars. 

Before  this  firing  the 
rear  gas-check  cup 
was  filed  down. 

Obturating  electric 
primers,  April  11, 
1890. 

Cartridge  bag  cut. 

Fired  into  sand  butt, 
round  38  into  section 
4;  rounds  34  and  35 
into  section  2. 

Front  cup  wipeil  off 
and  oileid  after  each 
round. 

Chamber  sponged  out 
after  eacb  round  to 
facilitate  loading  of 
projectile. 

In  round  35,  when  clos- 
ing breechblock  a 
piece  of  iron  pipe  was 
slipped  over  crank 
hanole  to  lengthen  it. 

Firing  condncte<l  by 
Lieut.  W.  W.  Gibson, 
Ordnance  Depart* 
ment>  assistant  proof 
officer. 
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Record  of  firing  with  lO-ineh  B.  L.  rijU  (.liwl),  No,  1,  tgpe,  Watervliel  Anmal,  at  Sandg 

lOlysst  of  firing. 


of   1 

Ponder 

PndMttle, 

■-"sH 

DUt. 

Kind. 

W^ht. 

Kind. 

WelgLt. 

In  bore.      "^- 

1 

IBSl. 

ll 

ion 

1.083 

i;2mfj 

iIm7+7 

1,105 
1,107+8 

1,200 
1, 140+7 

,,» 

1,358+7 

1,083 
1,076+7 

1,246 
l,2M+7 

1,351 
i:  360+7 

1.0M 

l.l»l+7 

1.0<2 
1.310+7 

1,080 
l,07»+7 

i 

1 
1 
1 

i 

-i 

i 
1 

i 
< 

i 

Lbt.   Oz. 
571      0 

7      0  und. 

4  Oaud. 

IS    ^0 

5  0  und. 

"sTO^b 

671      0 

1m    0 

671       0 

Ml     0 
2      0  und. 

6M      0 

5     Ound- 
671      0 
506      0 

571      0 

'6«g    0 

,        6        OMDd. 

U-i     0 

id 

IntKa. 

265. 10  '             12 

256.25               12 

1 

265.10                 13 

ITS  feet  f  rem 

, -T-.l 

1           1,«S 

JalySS 

■1 

1         \^ 

1,836 

(      IS 

i            1,»1 

236 

July  » 

i           ISS 

260 

255.26 
255.26 
255.26 
256.25 
256.26 
256.23 

10 
10 

Sep..   T 

at ' 
41 

i 

4S 

4 

ll 

1 

a 

1 
II 

i^ 

k 

h 

i 

1           iM 

200 

S^L    7 

110 

1.711 

f           1.7CT 
l.TW 

1              LMt. 

\           1.785 

urn 

21S 

S^..    8 

IM 

» 

Sepl.   B 

125 

250 

Sept.     8 

Iw 

Sept.    8 

115 

236 

8fpt.   e 

125 

»6.25               10 

250 

255.25;             10  |(           {:S 
2S5.»I             ,o'{           1;^ 
265,25               10 '{           !:■« 

S^t.22 

.100 

200 

s.pt.ia 

i           120 

295 

SeptM 

1=^ 
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Hoot  Provtmg  Oromni,  from  S^tmber  16,  ISSO,  (o  ApHl  tS,  ISSS—CoaUaaei. 


or  bo™. 

Recion 

Coan- 
ter 

i 

?ls 

*    11 

*   11 

S;ga 

S:aa 

ISS) 

s:aa 

SiSK 

f;g» 

SK 

S:ga 

B    a 

D.  33.000 
y.  ST,  MO 

?:as 

(      0 

asa 

Special  r 

''       bneeh  a 


Copper  c^lluden  of  11.000  wnuidi 
inltlol  conpnMlso  mi  tkblea  or 
ISM  DMd  In  gtugn  U,  Copper 
ojrUiiden  of  »,oaa  pannda  Inlilil 
oomiireulao  and  ublaa  of  IBM 
hmJ  In  gtmge  F. 

Fint  primer  btledi  wine  polled 
oat.  Flnt  Ttlsdl;  IVune  blown 
dnwDbrblHt.  Copper  crlinden 
of  n,M»  poDDd*  Initial  oompree- 
■lon  Mid  tablea  of  I8W. 


"TSm 


0]' linden 


itl«l  eanpteealMi  uid  tablaa  of 

to  doeing  In  rotatlDf  brMctiblock 
lut  qaarter  revolatlon  of  erenk 
mode  with  dlffloolty. 

Sboteemeotitof  bntt;  pleoetof  ro 
lotisg  bead  name  off  ibot  uid 
■truck  tfaegmudlDfrontaf  irnn. 


Corrlose  11  loebn  out  of  battery 

oat  of' att  aai  fall  to  tbo  right. 
Copper  cjUndar*  of  18.000  of  Am. 

Seoond    Telocity    frame    broken. 
3g,ooa  ooppera  of  IBM. 


Second  velocity  frame  broken, 
etniok  b  J  efaot.  31,000  ooppera  of 
IMWIoKanKeD;  3t,0DD  oopper*<  * 
imingangoF. 


18.000  ooppera  of  1890 .. 


looloalng  in  rotating  breechblock 
lut  part  of  reTolntiDO  made  with 
Blight  dlfllonltj.    38.000  oopp«r« 


18.000  ooppera  of  UU.. 


den  oral  mmarlu. 


Qnii  monntadon  erperl- 
mental  carriage  lor  8- 
Inch  and  lO.lnabrlHKe ; 
OTlliHiere  fitted  wilb 
M«1  obtnrating  ban. 

Si  gallon!  of  oil  add«l 
to  cylinder!,  depth 
of  oil  meaanring  n 

Obtaratlag  electric  pri- 
mer*. Aprtlll.lBBO. 
Cutrldgo^wg  ont. 
Fired  tJ  near 
Ubamber  aponged  ont 

facllllate  loading  of 
prqlecCile. 
Copper   cjllnderi  of 
n.000  pouoda  Initial 
coiuproMlon  and  ta- 


Some  of  the  prlame  of 
this  powder  fonnd  bi 
be  withoDt  ceolnl 
perforation:  ronsh 
projection  In  center 

Tray^atch  bUed  to  hold 

eoneclo   wben    block 
waa    being    paihed 

Uring  oond  noted  by 
Lieut.  W.W.GIbaon, 

ment,  aaalatant  proof 


and   breech  maoban. 


Tray  latch  (Uled  to  hold 
oonaole*ben  breech- 
block waa  being  pnab- 
edhome. 

In  ronnda  4T  and  48  In 
opening  breechblock  a 
piece  of  iron  pipe  waa 
allpped    orer    crank 
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Secerd  of  firing  vAOt  lO-inch  II.  L.  rifit  («(mI),  -A'o-  1,  lyp',  Waltrrliet  Jrtmal,  atSandg 

[OUect  ol  Bring, 


i;"- 

Powder 

ProJ«tii..          1 

■ 

or-'h^i 

":ks- 

Hm. 

1 

Poimd. 

/«*«, 

SspLH 

iS 

I 

—  1^1 

t 

560      D 

!»  iS 

10 

I«t. 

nn 

rp 

126    i.an 

■= 

ua    0 

S6S.I5 

10  I         ]-^.\ 

fi 

i= 

a    II 

|l 

=iru,»» 

sea    0 

?^.w 

10 

i    t^ 

&  » 

-' 

J4 

671      0 

l«S+i|' 

[O^eoKrf  Bring,  («i.t 

J 

nr-n 

i» 

1 

k 

s 

% 

i 

5«8      0 

»6  16 

{     i:^ 

9 

" 

ISH-'f 

1 

[Ohjeet  of  flrlag.  Mhibltlon  bftrocs  the 


■a 

1 

2 

M 

h 

{     1:S 

iss+4" 

J 

1 
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Book  Proving  Ground,  from  Stptmber  16, 1890,  to  April  ^,  i^9f— Continued, 
to  prove  powder.] 


Preeenre  per 

eqnare  inch 

of  bore. 

Recoil. 

Conn- 

ter 
recoil. 

Ft,  In. 
6      0 

6      0 

4      9 

Wind, 

•trength 

anddl. 

reotion. 

Special  remarka  about  eatoh  fire, 
such  aa  efieot  on  pieoe,  action  of 
breech  meohaniam,  consumption 
of  powder,  sound  of  projectile  in 
flignt,  scattering  of  ingments,eto. 

General  remarks. 

PoundM. 
(D,  32,000 
\F,   85,490 

D,   87,110 
F,  88,020 

D,   35,000 
F,  37,200 

Ft.  In. 

}&      3 

• 

1 

9 

S 

1 

Inclosing  in  rotating  breechblock 
last  part  of  rerolntion  made  with 
great  difBcnlty,  mallet  being  used. 
82,000  coppers  of  1890. 

A  piece  of  yoke  plate  0  inches  long 
broken  olfleft  ude  of  top  carriage. 
82,000  coppers  of  1890. 

82.000  coppers  of  1800 

Firing  conducted  by  the 
proof  officer. 

- 

of  smokeless  powder.] 


' 

Gun    mounted  on  ex- 
perimental   carriage 
for  8-inoh  and  10*  inch 

^ 

3 

rifles. 

Chamber  filled  with  oil 

before  this  firing. 

B,    ^860 
D,   28,880 

Y  » 

4      9 

•  1  ■ 

Slight  leakage  of  oil  around  filling 
hole  and  at  obturator  bar  bolts  of 

Before  this  firing 
>    banger  on  left  yoke 

q 

plate    repaired,  clip 
nearly     doubled    in 

^ 

cylinders  at  this  round.    18,000 

•d 

ooppen  of  1890. 

thicknesa. 

1 

Fired  into  sand  butt, 

&= 

section  2. 

Obturating    electrio 

primers. 

Secretary  of  War  and  Chief  of  Ordnance.] 


' 

1  Obturating   electrio 

u 

primers. 
Fired  to  sea. 

d 
e 

Pressure  taken  by 

.a 

Lieutenant  Wheeler, 

9 

ment. 

g;^SSi}»  0 

5      0 

^milefl 

24. 000  ooDDers  of  1800*  •••••••••••••• 

Velocities     taken     by 
Lieutenant  Wheeler. 

Ordnance    Depart- 

»■« 

ment. 

"g 

Firing     conducted  by 

;S 

lAwLt.  0.  M.  Lissak, 

^ 

Ordnance    Depart- 
ment, assistant  proof 

k 

officer. 
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APPENDIX   28. 


Record  of  firing  with  lO-inch  B.  X.  rifle  {steel),  No,  1,  type,  WatervUet  Areemal,  at  Sandjf 

[Oljject  of  firing. 


No. 

of 

Are. 

54 
55 
56 
57 

58 

Powder. 

Prcjectile. 

Travel 
of  shot 
in  bore. 

Depros> 
sion. 

Instrument- 
al reloeity, 
feet. 

I>ate. 

Kind. 

Weight. 

Number 

of 
prisms. 

"Kind. 

Weight. 

1891. 
Oct.    15 

• 

> 

■P 

11- 

■*» 

1 

PM 

d 
P 

< 
P>d 

•  i 

■It. 

X  § 

11^ 

Pounds. 

100 
100 

1,091 
1,084+7 

1,253 
1, 301+7 

1,357 
1,350+7 

1,862 
1,851+7 

1,080+7 

1,860 
1,408+7 

d 

i-i 

CO 

1 

O 

< 

Lbs. 
571 

Oz. 

0 

Inohes. 
256.05 

266.05 

256.05 

256.05 

/ 
12 

12 

12 

12 

tSOfeet/rom 

muzzU. 
/           1,700 
1           1,700 

/           1.854 
\           1.856 

/           1.021 
\           1.024 

Lost. 

200 

Oct.    15 

115 
120 

667 
4 

0 
Osand. 

235 

571 

0 

Oct.    15 

125 
125 

666 
5 

0 
Osand. 

250 

571 

0 

Oct.    15 

125 
125 

565 
6 

0 
Osand. 

250 

571 

0 

Oct.    17 

100 

566 
5 

0 
Osand. 

255.00 

12 

/          Lost. 
\           1,960 

1754-i|« 

Oct.    17 

125 
130 

256 

671 

0 

[01](ject  of  firing,  testofpneu- 

1801. 
Dec.     4 

59 

DaPont's  brown  prismatic,  Y.  TJ.,  lot  1;  density,  1.840. 

85 
85 

924 
918+7 

1 

• 

• 

»^ 

CO 

1 

•* 

■  9  ■ 
1 

O 

571 

4 

0 
Osand. 

266.15 

Eleva- 
tutn. 

o        / 
2      6 

1 

170 

575 

0 
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Book  Proving  Ground,  from  September  16, 1890,  to  April  BS,  .^^^f— Continued, 
to  prove  powder.] 


Preeenre  per 

square  inch 

of  bore. 


Poundt, 

C,  27,  WW 

D.  24,000 


C,  34,600 

D,  82,866 


B,    82,100 
F,    38,400 


B,    85,750 
D,   84,260 


Recoil. 


Ft.  In. 


D,  37.020  U 
F,    29,220   r 


Coun- 
ter 
recoil. 


Ft.  In. 
5     0 


6      I 


Wind, 

strength 

and  Hi- 

lection. 


6     1 


3 
1 


^ 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action  or 
breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in 
flignt,  scattering  of  fngments,eto. 


Yerv  slight  leakage  of  oil  around 
flUing  holes  of  cylinders.  Load- 
ing troy  slippea  orer  cartridge 
before  Insertion.  18,000  coppers 
oflBlX). 

28,000  coppers  of  1890. 


Sods  of  chronograph  knocked  down 
by  blast.  Escape  of  gas  around 
threads  in  gauge  D  noticed. 


Warming  charge.  No  projectile. 
A  number  of  prisms  of  unbumt 
Itowder  found  in  front  of  gun. 


Carriage  3  inches  out  of  battery 
when  gun  was  flred.  New  hang- 
er on  left  yoke  plate  of  top  car- 
riage cracked. 


Goneml  remarks. 


Gun  mounted  on  ex- 
perimental carriage 
for  8-inch  and  10-inch 
rifles. 

Obturating  electric  pri- 
mers. 

Cartridge  bag  cut. 

Chamber  sponged  out 
after  each  round. 

Bounds  54, 5ft,  56.  and  57 
flred  into  sand  butt, 
section  1;  round  58 
flred  into  sand  butt, 
section  2. 

Copper  cylinders  of 
32,000  of  1880  in 
rounds  56, 57,  and  58. 

Pressures  and  relooi- 
ties  taken  by  Lieut. 
O.  M.  Lissak,  Ord- 
nance Department. 

Firing  conducted  by 
Lieut.  O.  M.  Lissak, 
Ordnance  Depart- 
ment, assistant  proof 
ofBeer. 


matio  disappearing  carriage.] 


r 

IM, 


I,  less  than 
18,000 
»),680 


■ 

s 

9 

J 
1 

n 


I 
I 


Spindle  of  mushroom  head  tight- 
ened before  this  round.  Powder 
removed  fh>m  tray  to  scoop  by 
hand.  In  closing  in  rotating 
breechblock  last  turn  made  witE 
slight  difficulty.  24^  minutes  oc- 
cupied in  lifting  gun.  First  part 
of  motion  very  slow,  last  few  feet 
more   rapidly.    Before    firing, 

fange  on  main  cylinder  replaced 
y  indicator,  1,000  pounds  spring 
in  indicator.  Qun  depressed  in 
recoiling,  striking  buiners,  and 
reboun^g  abourd  inches,  more 
or  less,  and  then  returning  to 
buflfers. 

PRESSURE  IN  CYLINDERS. 


it 

,2  M 

5«s 

Si  M 

C  a 

r 

960 

650 

300 

650 

600 

800 

600 
800 


Qun  mounted  on  pneu- 
matio  disappearing 
carriage. 

Obtura^g  electric  pri- 
mers. 

Trip  valve    set   at  i 
inches  fh>m  bottom,  6 
inches  on  handle. 

Scale,  I  inch  on  handle 
to  1  inch  in  cylinder. 

Fired  to  sea. 

Valve  between  receiver 
and  main  cylinder 
closed  when  £un  was 
lifted  about  half  way 
up.  The  remainder  of 
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Becard  of  firing  with  lOAmok  B,  X.  rifie  (f  (mI)i  No.  I,  igpe,  Watervliet  Anmuil,  «<  Sand^ 

[Otfject  of  itrliig,  lest  at  pneu- 


No. 

Powder. 

Prq)eotile. 

Travel 

I 

lofltrnment- 

KlAVft. 

tion. 

Date. 

of 

ITaiiiber 

of  shot 

al  velocitj, 

fire. 

Kind. 

Weight. 

of 

Kind. 

Weight. 

in  bore. 

feet. 

prifliiiB. 

1891. 

Pounda. 

Lbi.   Or. 

IndkM. 

0       / 

Deo.     5 

80 

• 

86 
86 

924 
919+7 

• 

671     0 
i     Oaand. 

286.06 

2      6 

170 

676     0 

r4 

■*• 

1 

• 

•  •b 

0» 

•H 

"g 

•«a 

.3 

^ 

■ 
• 

»• 
•» 
^ 

-< 

.  t>    . 

« 

'  i   ' 

f 
1 

1 
1 

p« 

i 

1 

6 

• 

^ 

a 

e 

P4 

Deo.    7 

61 

00 
90 

974 
966+7 

4 

670      0 
6     Osand. 

266.06 

2      6 

180 

676     0 
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Hook  Proving  Ground,  from  SepUniber  16, 1890,  to  April  Z6,  i^9j?— Continaed. 
matlo  disappe«ring  ourUge.] 


Pressure  per 

square  inch 

of  bore. 


Pounda. 


ft. 


Keooll, 


Ft,  In. 


17,080  \ 
19,780  / 


f  J,  less  than 
18,000 

M,  less  than 
18,000 


Coaii- 

ter 
recoil. 


FLIn. 


Wind, 
strenirth 
and  di- 
rection. 


M 


% 


6 

O 

S 

i 

a 


be 

X 

rS 

9 

\ 

I 
I 


Speoial  remarka  about  each  fire, 
each  aa  ^ect  on  pieoe,  action  of 
Iweeoh  meoluuiiBin,  oonsamption 
of  powder,  sound  of  projectile  in 
flignt,  scattering  of  fragmente,etc. 


Powder  removed  from  tray  to  scoop 
by  hand.  In  closing  braechblocK 
last  turn  made  with  slisht  ditfi- 
cnlty.  Time  occupied  tii  lifting 
gun  10  to  15  seconds  from  begin- 
ning of  motion.  Oun  came  fiito 
battery  with  oonsiderable  shock. 
At  the  diBchar|;e  the  gun  moved 
over  about  hair  the  arc  of  recoil 
and  stopped.  It  then  oscillated 
up. and  down  twice  and  came 
down  to  the  buffers,  striking  them 
with  considerable  force  and  re- 
bounding upward  i  inches. 

PSBS8UBB  IN  CYLIKDXRS. 


Beceiver 

Hain  cylinder. 


910 
650 


<I75 
450 


I 


s 


360 
360 


I 

«a 


I 


680 
875 


Slight  difficulty  in  closing  block, 
^me  occupied  in  lifting  gun,  40 
seconds.  Blevation  of  pieoe  was 
clianged  from  +  2^  to  about  b^ 
and  Mck  with  ease.  Gun  moved 
smoothly  back  in  recofl,  stopping 
at  point  for  which  trip  valve  was 
set,  and  then  falling  to  the  buf- 
fers. There  was  a  Blight  rebound 
upward. 

PRBSS17RS  TS  CYLINDEBa 


Beceiver 

Hain  cylinder. 


e 


360 
350 


625 

380 


a  After  equalising. 

Difficulty  in  cktsing  breechblock 
due  to  unlatohinff  of  tray  before 
the  block  was  wholly  in.  Trip 
valve  set  at  6  inches  fhmi  bot- 
tom. Gun  had  to  bo  lifted  about 
two-thirds  of  the  height  into  bat- 
tery by  means  of  Jacks.  Becoil 
smooth.  Very  slight  rebound  from 
buifets. 


General  remarks. 


the  motion  was  due 
to  expansion  of  air  in 
cylinder. 

Loading  pan  2  inches 
higher  than  tray  of 
carriage.  A  wooden 
wedge  placed  on  tray 
to  fMilltato  insertion 
of  cartridge  in  round 
60. 

18,000  coppers  of  1890 
used  in  round  50. 

9,000  coppers  of  1890 
used  in  round  60. 

Pressures  taken  and 
firing  conducted  by 
Lieut.  O.  M.  Lissak, 
Ordnance  Depart- 
ment, assistant  proof 
officer. 


Obturating  electric  pri- 
mers. 

Trip  valve  sot  at  7 
inches  from  bottom  in 
round  61. 

Valve  between  receiver 
and  main  cylinder 
closed  when  gun  was 
lifted  about  half  way 
up.  The  remainder  of 
the  motion  was  due 
to  expansion  of  air  in 
cylinder. 
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Record  of  firing  with  lO-inch  B,  L,  rifie  (steel),  Xo.  1,  type,  Watervliet  Arsenal,  at  Sandg 

[Object  of  firing,  test  of  pneu* 


No.  ■ 
of 
fire. 

Powder. 

Projectile. 

Travel 
of  shot 
in  bore. 

Instrument' 

al  velocity, 

feet. 

Date. 

Kind. 

Weight. 

Number 

of 
prisms. 

Kind. 

Weight 

Eleva- 
tion. 

1891. 

Pounda. 

Lb9.    Oz. 

Inches. 

0          ' 

Dec.     8 

62 

1 
1 

95 
96 

1,001 
99347 

671      0 
4      0  Blind. 

254.05 

2      5 

190 

575      0 

! 
1 

1 

_• 

• 

■ 

i-t 

1 

1 

Dec.     8 

63 

-s 

« 

p 

• 

§ 

M 

P. 

100 
100 

1,089 
1, 0824-7 

shot,  band  "A,  "lot  319. 

573      0 
2     0  sand. 

254.95 

2      5 

200 

1 

675      0 

1 

6 

IS 
♦a 

§ 

Ah 

1 

Deo.     9 

1 
64 

110 
115 

1,198 
1, 203+7 

570      0 
5      0  sand. 

254.95 

2      5 

225 

576     0 

J 

1 

1 

TRIAL   OF   10-INCH   B.  L.  RIFLE,  STEEL,  TYPE. 
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Hook  Proving  Ground,  from  September  16,  1890,  to  April  S6,  7^9^— Continaed. 
matic  disappearing  carriage.] 


Pressure  ^ler 
square  inch   Recoil, 
of  bore. 


Poundt.      Ft.  In. 
J,  19.970   \ 
M.  21,320   / 


'J,  IsM  tlian 
18.000 

M,  less  than 
18,000 


;     J,   27,820 
\    M,  28,090 


}• 


Coun- 
ter 
recoil. 


I   Wind,  ! 

streugthi 

I  andai-  I 

I  rection.  i 


Ft.  In. 


o 

8 

a 


s> 


.d 

•c 
8 


a 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechauism,  consumption 
of  powder,  sound  of  )YroJectile  in 
flight,  scatteringof  (higments.etc. 


PRBSSUKE  IN  CYLINDERS. 


Reoeiver 

Main  cylinder, 


H 

2? 

(a 

O  tD 

1" 

840 

aJKM) 

866 

040 

0500 

806 

826 
866 


a  After  equalizing. 

Gun  oaoillAted  up  and  down  twice 
after  nassiug  over  about  half  the 
arc  or  recoil.  It  then  settled  verv 
slowly  until  trip  valve  actea, 
and  then  more  rapidly  to  buffers. 
Slight  rebound  from  buffbrs. 

PRESSURE  IN  CYLINDERS. 


Time  occupied  in  lifting  gun.  40  sec- 
onds, uun  came  into  battery 
with  considerable  shock.  Cir- 
cumstances of  recoil  same  as  in 
last  round.  Screw  bolt  holding 
left  elevating  arm  to  breech  boon 
broken  during  recoil.  Gun  did 
not  rise  when  pressure  was  equal- 
ised after  firing.  Left  elevating 
arm  bent  by  striking  carriage. 

PRESSURE  IN  CYLINDERS. 


Receiver 

Main  cylinder. 


^ 

a 


? 


2^ 


960 
676 


Sa 


a680 
a680 


g 


& 


9  w« 


% 


413  6750 
413.6436 


a  After  equalising. 

6  Equalized  to  680  pounds. 


General  remarks. 


•  I 


^  Fired  to 

I  Trip  valve  set  at  6 
inches  from  bottom  in 
round  63. 
18,000  coppers  of  1800. 
Pressures  taken  and  fir- 
ing conducted  by 
Lieut.  O.  M.  Li^sak, 
Ordnance  Depart- 
ment, assistant  proof 
officer. 


Gun  star-gauged  Febru- 
ary 23, 1892,  by  Lieut. 
O.  M.  Lissak,  Ord- 
nance Department, 
after  04  rounds. 
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Record  of  firing  with  lO-inoh  B.  L.  rifle  (steel),  No,  1,  type,  Watervliet  Arsenal,  at  Sandtf 

[Object  of  firing,  te^t  of  pnea- 


No. 

Powder. 

Projectile. 

Travel 

Inatmment- 

Eleva- 
tion. 

Date. 

of 

Number 

of  shot 

al  velocity. 

fire. 

Kind. 

Weight. 

of 

Kind. 

Weight. 

in  bore. 

feet. 

1 

prisnu}. 

^                       ' 

•> 

1893. 

1 

Poundi. 

Lbs.    Oz, 

Inches. 

o       / 

Feb.  26 

65 

t 
1 

• 

o 

85 
85 

928 

918+7 

560     0 
6     0  sand. 

255. 05 

1      0 

170 

575      0 

■«• 

oo 

iH 

>» 

*» 

•r^ 

• 

1 

s 

3 

'^ 

CO 

4» 

tH 

s 

*» 

^ 

o 

•> 

^4 

^ 

^ 

« 

J^ 

33 

i 

1 

■s 

"& 

t 

g 

5 

8 

.o 

Feb.   27 

66 

1 

00 
00 

972 
970+7 

568      0 
7     0  sand. 

255.05 

1    80 

180 

575      0 

Feb.  27 

67 

1 

i            100 

!         100 

1.089 
1,082+7 

1 

570     0 
5     0  sand. 

255.05 

1    80 

I            200 

575      0 

Feb.  27 

68 

125 
100 

1,360 
1,082+7 

569      0 

255.05 

1    30 

225 

575      0 

N 

TBIAL   OP   10-INCH   B.  L.  RIFLE,  STEEL,  TYPE. 
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Booh  Proving  Ground,  from  September  16, 1890,  to  April  96,  i5Pf— Continued. 
mAtio  dlMippearing  carriage.] 


PreMnreper 

squoro  inch 

of  bore. 


{ 


Pound*. 
P,  22,870 
B,  21,140 


Ileooil. 


Ft.  Tn. 


Coun- 
ter 
recoil. 


}• 


/     P,   23,800 
\     B,   22,200 


{ 


P,  25,415 
B,  25, 026 


{ 


P,  31,240 
B,  29,900 


}• 


Ft.  In. 


Wind, 
strength 
and  di- 
rection. 


Special  remarka  about  each  flico, 
such  aa  eflTect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in 
flignt,  Boatteringof  fhigmenta,etc. 


r\ 


Spindle  of  mushroom  head  tight- 
ened before  firing.  Powder  pliM^ed 
on  tray  and  tray  raised  to  gun  by 
hand.  Center  valve  set  at  4 
inches  inside.  Betum  valve  wide 
open.  28  minutes  occupied  in 
lifting  gun.  Gun  in  reooilins: 
came  within  about  2  feet  of  buf- 
fers, oscillated  up  and  down  twice 
and  then  returned  to  firing  posi- 
tion. Check  valve  between  cyl- 
inders had  not  been  closed  oy 
company's  representative  before 
firing. 

PBBSSTJBE  IN  CYL£I!n>BBS. 


Beceiver 

Main  oylinder. 


Before  lift- 
ing gun. 

After  lift- 
ing gun. 

Before  fir- 
ing. 

1.000 

aM5 

580 

566 

680 

aAfter  equalising. 

Qun  loaded  when  at  the  firing  poai- 
tion.  Central  valve  set  at  8 
inches  inside.  Gun  in  recoiling 
came  within  15  inches  of  bulTers; 
oscillated  up  and  down  twice; 
rose  to  a  height  of  4  feet  from 
buffers,  and  remained  there.  Bs- 
rape  of  gaa  around  threada  of 
gauge  B.  Gaa  escaped  between 
copper  waaher  and  seat  for  gauge. 

PBESSUBB  IN  CYLINDEB& 


Before  lift- 
ing gun. 

After  liftr 
lug  gun. 

a  530 
580 

Beoeiver 

Main  cylinder. 

5' 


745 


aAfter  equalising. 

Gun  loaded  when  at  a  height  of  4 
feet  ftom  bnfi*ers.  Gun  in  recoil- 
ing came  within  15  inches  of  buf- 
fbrR,  oscillated  up  and  down  twice, 
rose  to  a  height  of  4  feet  ftom  buf- 
fers and  remained  there.  Bscape 
of  gas  around  threads  of  gauge 
B.  Gas  escaped  between  copper 
washer  and  seat  fo  r  ffaiiee. 

Escape  of  gas  aroiina  tnresds  of 
gauge  B.  Gas  escaped  between 
copper  washer  and  seat  for  gauge. 
24,000  coppers  of  1890. 


General  remarks. 


Since  last  firing,  Deo.  9, 
the  carriage  has  been 
modified  as  follows: 
A  pipe  provided  with 
return  and  check 
valves  connects  bot- 
tom of  main  cj'linder 
with  top  of  same.  The 
tubes  through  head 
connecting  space  un- 
der piston  head  with 
annular  space  above 
have  been  closed. 

9,000  coppers  of  1890 
used  in  round  85. 

18.000  coppers  in  rounds 
60  and  67. 

Obturating  electric 
primers. 

Trip  valve  set  at  6 
inches  from  bottom. 

A  wooden  wedge  placed 
on  tray  to  facilitate 
insertion  of  cartridge. 

Fired  to  sea. 

18,000  coppers  of  1890. 


A  new  recoil  indicator 
secured  to  buflbrs  of 
carriage  so  arranged 
as  to  indicate  Jump  of 

fun  after  striking 
nfibrs  and  also  to 
measure  compreeaion 
of  rubber  in  bnffers. 
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Record  of  firing  with  lOAfieh  B,  L,  rifle  (eteel),  No,  1,  type,  WaUrvliei  Areenal,  at  Sanij 

[Object  of  firing, 


Date. 


1892. 
Mar.  22 


I 


Powder. 


No. 

of 
fire. 


WLar.  24 


Mar.  24 


Mar.  24 


(W 


70 


71 


72 


Kind. 


^ 


« 

t 


i 


Weigbl 


Pounds. 

90 
00 


180 


100 
100 


200 


115 
110 


225 


126 
125 


250 


Namber 

of 
prisnui. 


985 
900+7 


1,004 
1,087+7 


1.250 
1, 195+7 


1,308 
1,361+7 


Projectile. 


Kind. 


I 


o 


TV  eight 


Lbt.    Oz. 
575      0 


575     0 


575      0 


575      0 


Travel 
of  shot 
in  bore. 


Inches. 
255.05 


255.05 


255.05 


255.05 


Eleva- 
tion. 


Instrament' 
al  velocity, 
feet. 


'{ 


SSO/eet/ron^ 
mvzile. 
1.025 
1,026 


{ 


1,728 
1,726 


1,867 
1.862 


1«980 
1,974 


[Ol^ect  of  firing,  teat  of  pnen- 


1892. 
Mar.  25 


Mar.  25 


Mir  26 


Mar.  29 


Mar.  29 


Mar.  29 


73 


74 


75 


76 


77 


78 


5 

■ 

1 


I 

.a 
§ 


125 
125 


250 


125 
125 


250 


125 
125 


250 


120 
120 


240 


115 
115 


230 


110 
110 

220 


1,363 
1.352+7 


1,358 
1.856+7 


1.858 

1,344+7 


1,305 
1,209+7 


1,252 
1,246+7 


1,100 
1,187+7 


CO 

■*» 
o 


I' 

1 


575      0 


575      0 


575      0 


575      0 


575      0 


575      0 


254.85 


254.95 


256.05 


255.35 


:S6.35 


10      0 


15      0 


2    25 


2    25 


2    25 
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Book  Proving  Orvm*d,  JTom  SepUatber  16, 1890,  to  Jjtrit  S5,  /59J— Continned. 
Id  proTS  powder.) 


t,-k;?»-""- 

■nob  aa  affect  OB  ploe^  aotlon  of 
of  powdor.  wnnd  ofpnUtolK  iu 

General  leoarka. 

Pouwlt. 

1 

9 
1 

i 

1 
i 

""Jigs 

\ 

SInoe  laat  flrikg.  Feb. 

1 

rotftteJ^wltb  dimcultr  is  oueulBi. 

n,<xnooppsni  of  IBM.    Breechblock 
o»»»f  ud  oloaed  withdlfllcoltj. 
Kbt;  gaiiga  broken  under  head 
at  beglunlnc  of  Ihnala. 

1 

Utdunce  Depart- 
ment, aNleUiil  proof 

offleer. 

lNaTy,««.HJ 


rw 


f    r.n,m 

\    W,  W.  000 


nOOO  ooppora  ol  U>0. . . 


ta,oao  eopMr«  of  UBO.    In  eloelof 

Hn  lolAlue  biMObblook  Uatl 

tomi  made  with  aeoM  dllBcult;. 


Tirnenf  flight  n  eeoonda.    Eioape 

of  Eaa  Into  thraadaof  uarr  noge. 
St,M)  osppan  of  IMO. 


brfng 


Id^f! 


ObtimUng      el  eat 

prbnen. 
Flradtoeaa. 
Before  flHng   Mar. 

asd  eraootbed. 

Catob    for  trav    li 

evoothed  and  bra 


preaeuoo  of  the  Baud 
of  Ordmum  and  For- 

tlfloM^lon  by  Lieut. 
W.  W.  GlbHin.  Ord- 
nance Department. 
MsUUmt  proof  oAloer. 
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Record  of  firing  with  lO-inch  B.  L.rijh  (i(mI),  Xo.  1,  Igpe,  Waltnliet  AneuAl,at  Sandg 

[Ol^ect  or  Bring, 


No. 

Poirder. 

PrqjHlll.. 

Truvel 
or that 
10  bore. 

Kiev*. 
lion. 

luIrnneDt. 

D»t«. 

Kind. 

WBlfht. 

Numlwr 

of 
prtMM. 

Klsd. 

Weight 

Apr.  » 

81 

l! 

l.Offi 
1.080+7 

IImi+j 

8 

S 

1 
1 

Wt.  (h. 

3     OuDd. 

S     t«iid. 
SIS     fl 

Ut.00 
3tB.IW 
3K.0& 

0       . 

niuzk. 

{     tiS 
(     !:% 

(     i:!S 

m 

Apr.  « 

IIB 

22S 

Apr.  3S 

ISS 

!;M5,-7 

250 

[Ot|)«t  of  flilog.  U  del«nnl 

>d»C. 

'"» 

] 

s 

1 

Apr.  is 

83 

ni 

100     1,007+7 

1 

1 

H>     0 

«     0«uid. 

675      0 

3S6.10 

i 

1.1XJ 

TRIAL  OP   10-lNCH   B.  L.  RIFLE,  STEEL,  TYPE.  399 

Hook  Proving  Oround,  fi-<m  SopUmbor  16, 1896,  loApHltS,  IS9i—Crmtinji«A. 


topronpowdar.) 

■quninct, 
^ofbore. 

Pouadi. 
U.2S.»» 
Z,  H,OM 

n.  ai.iMM 
z.2»,ooa 

u.M.irm 

X.gS,8JS 

^, 

of  poirdar,  wund  of  pnijeciri(i™n 

Bl  Al ,  .rattBriiiEorrrttginPiiti.ete. 

Fi.Ia 

}•- 

R.  In. 

G    a 
s   10 

1 

5 

Partof  rnbbar  waaherin  rear  eylln. 
dar  hoad  blown  out,  allowiiiK  cyl- 
inder lo  [eak  lnr\y.    C«pp«r  cyt- 
iudor.  of    laww  V'n-'h  inula] 

proof  CBiriBgo. 

'"kc;;;"""""""' 

DeplhcilollAinebftoin 

toporpwU. 

Ubturallng  McIJon  pii- 

4  sallona  oT  dU  added  to  OTllnder 
Won Ibla round.    UaiileafKUn 
Id  [KDolling  dtpreaud  ao  mnvb 
tluit  ItetruckplJeotiWDdaDlcTel 

Fired  to  M>. 
Conalderable  leakacsof 

oU  at  cjliodar   Eo«l 

dariUK  eiiDg. 
Bevenie  fillet  made  in 

Into  uM.  by  hnnd,  s 
BpBDnerwnDch  being 
uwidtnlioWtliBmBiib- 
roombead. 

toprodaoe  1.110  foet  T«l<wtt7.) 


TelodtlaaiadprHsanH 
takcm  b;  Lioat.  C.  B. 
Wbeeler,  Utduaaoe 
T)ep«rtniait. 

Firing  conducted  by 
CapL  Frank  Heath, 
OidDUHw  Depart, 
ment,  prnol  olBeer. 


APPENDIX  28. 
Baoord  of  firing  aitk  lOAnck  B.  L.  Hfie  (tteel),  M.  1,  tfpe,  TTaterrliet 
[Oltlaot  ol  flrtng,  to  teat  gaii  Coi 


TRIAL  OP  10-INCH  B.  L.  RIFLE,  STEEL,  TTPB. 
Jrtfuil,  at  Sandg  Hook  Proving  Oround,  fi-on  April  S6  to  Julg  IS,  1S99. 
accnracy  and  determine  itrllt.] 


Kecoil 

T^a. 

TViBd. 

;.TS' 

rectlon 

Special  remarkB  abont  each  fire, 
tlon  of  powder,  sound  of  pnOec 

o.^,^... 

Ft.  In. 
S    11 

M.  In. 
B    11 

1 

3 
i 
B 

1 
1 

J 
■3 

TARGBT. 

Oon  mounted  on  lO-lnch  proof  carriage. 

"ri^ht«™eU""'*^              "■  "'''*' 
Rope  attached'  to  right  tmnnlon  of  ele- 
vating bund  and  to  Iron  bar  placed  In 

xfe-s'ax'ivsr" 

broke  In  eigbly-Hrib  roanil. 
Roand  eat  Newlron  bar  and  rope  naed 

Ronnd  ^^"nm  bar  and  rope  oiiad  as  In 

I'mm  eentu' of 

target. 

f^wi  coDlar  ot 

Impact. 

Vertical 

Hori. 

Ver- 
tical- 

Hori- 
luntal. 

Ft. 

1 

« 

i 

1 

Jit. 

Ft. 

a.* 

l-S 

-- 

Fi. 

Ft. 

Rnbber  gukeC  tn  rear  end  of  cylinder 

OiJns-  Cylli.dorlinedwltholl,23igal. 
lou*.    Scott's  eight  iiwd  for  giving 

Deflection  13  fiet  to  loft  correeponds 
(0  a  horliontal  distance  at  1  mlfe  Ur- 
getofltfeetSlncbes. 

"K'KttK'S.srrdSu 

sight.    This  wns  probsbly  caused  by 
DoUonof  teat  of  slgbt,  which  was  re- 
paired slfarthLi  firing. 
Alihnk  of  wuod  13  by  13  pnt  on  floorof 
t«p  carriage,  and  well  braced,  with  an 
Ir^  acre? working  In  It  used  for  gl  "- 
logeleratlon.  There  was  e  video  lly  so 

Isntly  upward  and  the  mncileof  gnn 
■track  soft  sand  in  front  and  bnried 

taraed  to  battery  In  the  flrst  rSnd, 
*hon  Bo  rop»  waa  ased  lo  keep  gun 
onelevntiuEBCrow.    MiiiElehuif tobs 
dug  ont  before  the  gun  eonlil  be  re- 
tanwl   lo  ila  normlCl  iwHltlon.     Ks- 
iieali'd  SHngg  on  this  hlork  maul  hsvo 

an  the  gnu  wan  flreU,  onus  lag  the  shot 
to  strike  bighM  on  the  UrgsE^  the 
wo«!.  ho  WBVcr,  was  strong  enoagb  lo 
bold  apgun  while  elevation  was  being 
gl\-en.    Allkeysorgenraonw^onlria 

do  not  hold  top   carriage   down  on 

raises  frouiS  Eo  a  InchH  above  top  of 
chataU  rail  every  tl[ne_gna  Is  Hred. 
Gun  aighte.1  by  tionl.  (f  B.  AVhseler, 

Target  observed   by  Capt,  K.  Heath, 
Ordnance  Departs] en t,  aud  Corpontl 
Bnrt 

FU 

Ft. 

Ft. 

.... 

Cen 
U( 
(r 

terofin 

kboTS.- 

.eft.--- 

tnnoeDle 
a  horii 

pact:                   F 

i^' "devl^tim 

o'nlal^Switi™ 
irnflmiaot— 

set. 
08 

i 

gbt 

mfp 

mplaneofdre. 

OBD96 26 
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Steord  of  ftHng  iBit\  10-ine\  B.  L.  Tifie{ttetl),  Ho.  1,  tgpe,  Watenliet  Armal, 
(Objwt  or  firing.  tatMt 


So. 
St 

Powder. 

EIOTO- 

.Ight. 

inbo^ 

■^tr 

Inrtra- 

Duo. 

Kind.  '  TrijhL 

1 

priune. 

Kind. 

Wright. 

18M. 
Apr-M 

Api.  W 

i 

ti 
> 

{ 

1 

Uit.  Oi. 

■e  10 

l.OM+7 

1- 

1 
1 

Ouud. 

2K.09 

1    K 

TEIAL  OP  10-INCH  B.  L.  BIFLE,  STEEL,  TYPE. 
g  Hook  Provint  Ground,  fivm  Jprtl  t6  to  July  15,  /«^— CoDtinued. 
■rnor  plata  (atoal).) 


I 

Speolat  remarks  about  each  tn. 

ICOUD- 

■^'"i-v 

>o^h  ..j.ffe=t  on  ple»,  action 

"S""'" 

Reeoll.'    ter 

reoUoD. 

of  breech  niecbaDlem.umaiimp. 
tUe  IB  ^bt,  aattailng  ol  fng- 

1 

i 

WarmlBK  oharga.    Dlfllrnlty  Id 

Jlwnd. 

«,  l7x\Ft.  In. 

hoi.UDg.taot  doe  to  wetMnd 

E  SS ,"  "  1  <  " 

pullBj,    Fin-diiilnsai"!  Iiull, 
Flnl  priniBr  fallwl.  wires  of 

i 

primer  pullodout..Slluhtleak- 
i    agBotoUatrearcjlinirMhead. 

'i 

,s 

1 

Find  at  114-lnrh  armor  plate  129 

Rear  rvllnJ*'r''hcacl  re- 
pacU^acdcjli-dBrfilled 

lodcn  and  tables  onM 

S7.;i.rS;?S?:.7'.ffi 

IS:  'SS 

|.  .  .  . 

1 

tttaellHlmckpoiolalmodatand 
urith   DOM    poinllDg    toward 

lBDetl<.3t'il"'nchoa.    Slii.>lla>- 

<■.  B.  Wheeler,  Ordnanse 
I><'|»nn.eal.  assistant 
prvof  oeiMr. 

parentlyunlnlund. 

APPENDIX    2B. 
Beix»^  ofjiring  with  10-i»ok  B.  L.  rifie  («l«el),  So.  I,  type,  WatorvUH  AntniU, 
[UIO«ol  at  Orlng,  to  Uat  guB  for 


Etod.      Weight. 


TBlocity. 


TBUL  OP  lO-INCH  B.  L.  BIFLE,  STEEL,  TYPE, 
at  &m<fy  Hook  Frovins  Groti*d,/rom  April  tG  to  July  IS,  ISSl—CoDtinn^. 

Aoonncy  ud  d«tenaliifl  drift.] 


■*""■       tlon 


Spada)  T«nark»  *b(iu(Mob  Bn. 


tks  or  powder.  »imd  or  pmjeo- 
tlM  Id  Hiiht,  MktMrlng  oT  rnv- 


Pmn  ofinWr  oT 


I  1 1  : 1   ?  ,'  I  ,  I 
ft.  w,  n. 


ITesUr  of  impMt : 


whaot  of  elnTAtlnjE  ^(ur. 
tCru-cyllndar  bawTleftksd 
■llKliUy. 
Rounds  61  itod  K  Sred  at  1 
mllo  Urzai;  •Inmd  at  np' 

Soott  tight  used. 
Round  01;  Vront  Nul  of  top 
urrlAgfl   TmlsHd   Hboat  5 


Isohe*  ia  rwoItinR. 
Round  at:  Holts  Id  it 
Rvllnder  head  tigfatcmf 
ider  ktnked  tniuldi 


iDwd. 


Tlan 
the  Ian  o[  tlie  seolcr  i. 

EleTitlng  appantni  fitted 
to  fflin  and  carrlHA  before 

thTuHriDg.  Baronthlaflr. 
Ing  oil  removed  ^m  cyl. 
Inder  and  both  i-yUudsr 
head!  Ukati  off.  Inemo. 
bion  made  of  each  and  of 
nvltndar.     It  was  roand 

rlKhtslde  vaa  .l>4  Inch  teo 
long,  and  that  of  iBfl  lids 
.ralnclitoolonK,  K.lh.t 
the  g™J™'|^  P""  "' 
conUctvitli  enda  of  ob- 
tunt)ng  liuri  sud  li'ftnn 

of  rvlluder  and  oyUnifir 
beiul.  BnllH  Id  reur  ryh 
indor  head  atretnbod 
nbuiil  I  1.lira»d.  KiKht 
ablnrntlng  bar  bent  and 


ihmnEhDnt  the  tIrlBE. 
Klevnilon  cheeliod  ea<% 
time  li;  qnadnuit. 
Lariret  obtierred  by  Lieut. 
C).  H.  Llaaak,  (Muani-s 
DtparlmuEit. 


APPENDIX  28. 
Stoora  of  >ittf  with  10A*tih  S.  L.  rific  (»tt»l),  Jfo.  1,  tfp«,  WattnUet  ArMmA 

{Oblcot  of  Bring, 


of 

fln. 

Poirder.                  \          PraJwHIe. 

SSSi 

I>«te. 

JUnd. 

W.lBht. 

Hnmbw 

of 
lufami. 

Kind. 

WeUht. 

■ight. 

ofdiot 

Bin*. 

IBM. 
M>7     T 

n 

M 
M 

4 

IM      0 
100     0 

200      U 

l.OM 

1,078+7 

l,30t 
l.Me+7 

I,Ht6 

i,ue+T 

! 

1 

1 

3«nd. 
~6TS 

taud. 

SSG.Ofi 

(    1;S 
1    l:S 

\       iIbib 

Vm,    T 

lis  I 

22S      0 

M.J     T 

l»      0 

ISO    0 

[Ottt«(  of  Ariig.  to  tMt  KDD 


H 

^ 

1m    0 

i,aM+7 

MB 

1  « 

IW1.W. 

1     30 

•J5U      U 

vn 

W 

1^ 

ISS  s 

1,803 

I,SM+7 

i 

"?„,. 

1      S 

aM.8s 

1     K 

« 

1 

IS      0° 

i.m 

1,»M+T 

i 

HO 
a  una. 

1      S 

KB 

1    JS 

' 

2M      0 

B7B 

W 

S 

125      0 

i.sei 

l,3M+7 

Gsa 

J     a 

351.  tG 

1    IS 

aw    « 

BIB 

TBIAL  or  lO-INCH  B.  L.  BIFLE,  STEEL,  TYPE. 
atSandgJSoolil'roviitfOrou*d,/romAprilt6toJ*lsIS,IS$S-^outiiM6d. 

to  pnre  powder.) 


Special  nmarka  aboat  each  flre, 

Pnaam 

■Qc^li  M  effect  on  piece,  action 

■r..Tr 

!!KW"i,"!Ki'.r«; 

GcDeralranark*. 

bote. 

'*»"■  nHUoB. 

QOD  nxmnted    on   lO-Inch 

Fired  loeea. 

^Ted.  ItwaafonndthM 

tbebua  were  too  long  to 

7V«iH(.. 

F.  m 

K.7I.. 

permit  the  rear  ojUnder 
Lead  to  be  broagbt  hard 

r,M.»»\ 

F,  X,UOl 

i    10 

i 

a  ipaoe  of  aboat  A  inch 

bel^left  between  the 
oylin^r  and  head.    Botb 

1i 

ban  were  bully  bent  at 

jsa 

S      i 

t     1 

P 

AoOOoopperaortMO. 

of  aloe  in   plilon   he^. 

Z.'  BSIOMI 

1      8 

s    a 

Laakage  ot  oil  at  rear  head  sf 
cglBdot.     ra,I»0   ecppm   of 

STr±".Vtti3 

'XSA-L^i^. 

i>tlng  bu  between  bolta 
near  Rwward  end. 

Telooitlea  and  preiaurea 
taken   by  Lieut.    11.  M. 

'Fts-SiX 

partmeDt,  [iroof  officer. 

s 

1 

i 
i 
i 
1 
1 
1 
1 

C.  3«,1OT 

r,  B8,ooo 

S    11 

6     11 

u.  ar.soe 

(roof  eatrian.  FIrad  at 
mile  target  i  ^med  at 
the  opper  Mft-liMid  oor- 

Ronnil  M:  SlghUsg  abot; 

Soolt^hlnaedthroaghoat 
the  BrlDg.  and  elevation 
oheoked    aaoh    time    by 

Copper  cylinder*  of  32,000 
ponnda  Initial  oompiea. 
■ion  ud  toUea  of  \m. 
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Record  of  firing  with  lO-inok  B.  L,  rifie  (steel),  No,  i,  type,  Wal^rvliet  Arsenal, 

[Object  of  firing,  to  teat  gait 


Date. 


No. 

of 

fire. 


1892. 
May     0 


May     0 


May    9 


May    0 


May    9 


100 


Kiml. 


101 


102 


103 


104 


Powder. 


Weight. 


Knmber 

of 
prisms. 


Lb*,   (h. 
125     0  I  1,361 
125      0  ;  1,354+7 


Projectile. 


250      0 


a 

I 

« 
I 


125      0     1,361 
125      0     1, 854+7 


250      0 


125      0 
125      0 


1,361 
1, 354  f  7 


250      0 


125      0     1,361 
125      0  I  1,354+7 


250      0 


125 
125 


0 


250 


1,361 
1, 854+7 


Kind. 


94 

u 

■ta 
Q 


^  "5 

o 
o 


Weight. 


Pounds. 
571 
4  sand. 


675 


563 
12  sand. 


575 


571 
4  sand. 

575 


573 
2  sand. 


576 


566 
9  sand. 


675 


Eleva- 
tion by 
Scott 
sight. 


Travel 
of  shot , 
in  bore.. 


o 
1 


2 


Eleva- 
tion. 


InehM. 
254.95 


254.90 


254.80 


254.80 


254.80 


0  / 

1  25 


1    25 


1    25 


1    25 


Instrii- 

mental 

velocity, 

ffset. 


[Object  of  firing,  to  t49Nt  pnen- 


June    6 


Jane    6 


Juno  10 


June  10 


105 


106 


107 


108 


CI 

*» 

o 


■ 

(^ 


85 

85 

0 

0 

170 

0 

85 
85 

0 
0 

170 

0 

85 
85 

0 
0 

170 

0 

125 
125 

0 
0 

250 

0 

921 
914+7 


921 
914+7 


921 
914+7 


1.36G 
1, 361+7 


CO 

■*» 

Q 


o 

OB 

c 
O 


675 


575 


676 


670 
6  sand. 

675 


254.85       2      0 


254.85 


I 


254.85 


254.86 


TRIAL   OP   10-INCe    B.  L.  RIPLK,  STEEL,  TYPE. 

il  Samdji  Book  rroHug  Grotmd,  JHm  April  tG  lo  July  16,  i5a£— C'ontinuad. 

tor  wjeiuM;  mhI  dctcmtne  drift.  | 


BpMlal  remwks  ■bout  «uli  <l», 

COMB- 

r«l!!.U. 

■wind, 

"^ob  ■>  elt-wt  OD  piK«,  KoClon 

-ST 

«*««. 

bM 

or  liroech  ninhaaliin,  oannuinp. 
tina  orpoiriler.Bouiiil  nf  pnj«- 
llla  ill  Hi(;bt,  KktUirlDg  of  fng- 

Qenonl  nmuka. 

boru. 

meiil*.  eto. 

TARGET. 

Fro 

m  eenlcror 

Pnuc  cniMr  of 

orgel. 

ImpHL 

Verll. 

Hnri- 

Vertl- 

Horiiou- 

wdUI. 

Ml. 

Ul. 

1 

T 
1 

i 

1 

i 

3 

1 

1 

1 

s 

P<mnd4 

*>. /n 

«.  /«. 

Fi.\n. 

ft 

n. 

Ft 

Ft. 

F«( 

f'«I. 

v.  38.  dU 

fi     11 

3 

.BTS 

Bound    lOli    DaflwtloD   13 

1 

S)K*llaDa°il>dd*^loof1. 
Indar  before  nmmlllB. 

i    11 

.... 

.S7G 

Eleratlne  caar  booame  an. 
eUmp^   aRn   a«h  dJ* 

i 

chu-ga.  allDwlug  breach 
In   lirike   wooden   block 

pUwdonrterttunrt  iwt- 

n,  3C1«0 

&    11 

B     11 

1 

' 

1.19 



iDg  on  floor  or  top  mr- 
riige. 
TwRi't  Dbnerrod  bj  LloDt 

0."U.  LL«uk.  Ordnuioa 

tl.  3«,1« 

6     ID 

6    10 

1 

1 

' 

3 

1.U 

I.1M 

Firing  coiiduo'lad  by  Llent. 
C.  B.  Whwler,  Onln»n« 

proof  offloar. 

U,  37,6M 

6    10 

6     10 

1 

' 

... 

l.S 

.n 

-OK 

CanUr  of  iminct :                   Teal. 

Abova a.M 

Lslt MB 

I  Hau    Tertiul    ileTiaUon 

'      ft™  center  of  inip«-t,-    .B37B 

1      CroniDoiiIcrurimiuot...    .87(1 

Uaan  de>iatlaii  from  cen- 

1     tareflnpMit l.at> 

DtrfaUoB   from   pbuui  of 





1 

_ 

. 



in  diMppearing  carriage.] 


1 

f 

m 

0    Ul 

0  a 

Mol 
taken. 

0^™tlngol^opr£ora. 

APPENDIX  38. 
Eeoord  of  firing  wtlk  IMniih  B.  L.  rifle  (i(mI), 


No.  1,  tgjM,  Wai«rvlUt  Ar$«nal, 

(01tj«t  of  firing,  la  t«*t  PMQ- 


m 

112 

... 

P„wd«. 

PnOMtll.. 

Tnrel 
of  .hot 
in  bora. 

El*«- 

feet. 

Data. 

„... 

Wrtght. 

ITKBlMr 

of 

IHi.ni.. 

Kind. 

WBighL 

right. 

,"^. 

1 
f 

1 
P 
I*' 

1 

1 

i 

s 
L 

1 

Lf.  Ot. 

as    0 

89      0 

Wl 
»l*+T 

'•H+T 

i,on 

1,086+7 

Oil 

01*+ J 

1,002 
1,0BS+1 

«21 

l.StT 
I.BO0+T 

i 

i 
I 

i 

t 

i 

Suod. 

ns 

HO 

~ST5 
Saond, 

"Isind. 

~S7S 

~wo 

Bniid. 

JihAm. 
Kl.BS 

n4.8s 

251.85 

lSi.8t 
3M.85 
2H.BE 

3im.bg 

1      0 

at    0 

M     0 

no    0 

lis  s 

KS     0 

100    a 

2«0      0 

it  : 

170      0 

100     0 

100     0 

lis  s 

KJ      0 

8»      (1 

170      0 

m    0 

290      0 

[<H|j»t<if  artnc  to  teat 


117 

1U 
120 

i 

05      0 

i 
i 

\ 

H8 

8«nd. 

3—. 

0     10 

1 

(          l.t52 
I         l.U< 

I         1.71* 

M      0 
«     0 

SO    0 

tnM.m 

£ : 

100      0 

00      0 

go    0 

ISO      0 

TftlAL  OP   10-IVCH  B.  L.  RIFLE,  STEKL,  TTPE. 

U  Sandf  Hook  Proving  Oroiatd,  fivm  April  se  U>  Jmlg  IS,  J59S— Continued, 
natlc  dtaappearlng  wrlace.) 


Wind, 
and^ 


Special  nmarka  abont  aaoh  Are, 
auoh  aa  elbiit  on  place,  anion 
of  b[«ack  nwcfaaotam.  eeniamp- 
'  powder,  aonnd  of  pralao- 

S- -—- 


dlaappaarlng  Garriue. 
ObtsratlueelaMrlopruian 
Find  to  tea. 


tU.    leaa 

lti^iB,am 

Itbao  18.000 

Id,  »,no 

0  jn 

0    lit 
0    »| 

■  » 

TohiBW  of  UMk  moka  teUtnrad 
the  prqIectUa  tram  gaa.    ThIa 

yellow  amoba.    Laiye  qoaoU- 
faea  of  oBbnrnt  powder  found 

of  HDob?  and  anM°iimIlar  to 
that  Id  praTltHu  roond.    M,000 

wSS^OTore  of  IMV^^ii 
AatlOD  of  atnoka  and  flama  alml- 

i  onnoei  of  rlfla  powder 
Find  to  M. 

"il;St.''o'"*s'*ii.i^ 

aaatot«Dtproo/offloor. 

412 


APPENDIX   28. 


Beoard  of  firing  wUk  JO-inch  B,  L,  rifle  (steel),  No,  1,  type,  Watervliet  Areendl, 

[Ol^eot  of  firing. 


Bate. 


1892. 
June  24 


Jane  24 


June  25 


June  25 


June  26 


No. 

of 

fire. 


Jnly    9 


Jaly    9 


Jnly    9 


Jnly  15 


Jnly  16 


121 


122 


123 


124 


125 


126 


127 


128 


129 


130 


Powder. 


Kind. 


SS 


m 

a 
« 

to 
e 


Is 


g^ 


i 


(3 

d 


Weight. 


I^t.  Ot. 


100 
100 


100 
100 


1 

s 

» 

§ 
P 


100 
100 


260 


0 
0 


200 

0 

110 
105 

0 
0 

215 

0 

0 
0 


200 

0 

110 
105 

0 
0 

215 

0 

100 
125 

0 
0 

225 

0 

0 
0 


200 

0 

110 

0 

116 

0 

225 

0 

126 

0 

125 

0 

250 

0 

100 

0 

100 

0 

200 

0 

130 

0 

130 

0 

Nfunbor 

of 
prisms. 


1,072 
1,066+7 


1,170 
1, 119+7 


1,174 
1,067+7 


1,071 
1,064+7 


1,177 
1, 225+7 


1,339 
1,337+7 


1,071 
1,064+7 


1,803 
1,386+7 


Projectile. 


Kind. 


U 

O 


e 

•s 
1 

6 


Weight. 


Poundt. 

572 
8  sand. 


575 


672 
3  sand. 


675 


673 
2  sand. 


576 

570 
5  sand. 


575 

~564 
11  sand. 


575 


570 
5  sand. 


575 


566 
9  sand. 


675 


509 
6  sand. 


576 


569 
6  sand. 


575 


570 
5  sand. 

575 


Eleva* 

tion  by 

Scott 

sight. 


Travel 
of  shot 
in  bore. 


Eleva- 
tion. 


Ineh«t. 
254.85 


254.85 


254.85 


254.85 


264.85 


254.65 


254.65 


254.65 


254.65 


254.66 


0    10 


0    10 


0    10 


0    10 


0    10 


0    10 


0    10 


0    15 


Instm- 

mental 

velocity, 

feet. 


0    10  { 


t88\feet 
fr<ym 

muzzle. 
1,841 
3,835 


{ 


1,021 
1,917 


( 


1,7«7 
1.754 


{    l:*^ 


826 


1,891 

1,884 

2l3|-|.i|9 


1,658 
1,657 


1.789 
1,781 


1,894 
1,907 


{ 


1.9S7 
1,9S3 


tU  Sandji  Mook  Provhtg 
to  prove  powder.  1 


OF    lO-INCH    B.  L.  BIPLE,  BTEEL,  TYPE.  413 

Oroand,  from  April  te  to  July  IS,  J^ J— ContinuMl. 


Preaaora 
bun. 

Baooll 

i^U. 

Wind, 
redlon 

tloD  Of  powder,  aouiui  orpn()ec- 
tlla  In  dlfht,  aoattsilnf  af  Ag. 

Qanaral  remaik* 

U.  M.1M 

11.41,  MO 
TJ.  ttlOO 

M,  IT.  TOO 
U,  W.TOO 

SiSK 

M.M.WO 
U.  30,250 

Ft.  in 

}o  «o 
Jo« 

}0   Ml 

|0    Mt 

0     31 

0    401 
0     J 

0     «l 
0      31 

% 
s| 

hi 

1 
1 

!=• 

If 

1 
It 

ii 

II 

3 

1 

It 
1 

1 

l.n>Di,a.muidlU.i)lMe 

langtbai  It. 
TelodUaa    and     piwuiaraa 
taken    by  Lieut.   C.   B. 
Wbeeler,   Otdnanoe    D»- 

O.  11.  Llaaak.  Ordnance 
pnoroffiou. 

Ib  eloalng  Id  routing  breubblook 
last  tnm  made  wflb  dlfflcDlly. 
2S,0M>cttppeiaof  1»0. 

iHt  tarn  aiad*  irftb  grMt  dHB- 
aoltj.    S3.00>oDpp«raorim. 

Z,  t».vx  Y>  *»1 

z,  33.600  r  "^ 

(M,40,400  u    „, 

Wbeeler  Ordnance  Da- 
0.  a.  Liwak,  Ordnance 

Heon^XriKon.tilQatad  aboHt 
mS»"™n  line"of"ra.'Mt  by 

M.n.™j 

|.« 

Dapuoumt. 

APPENDIX  38. 

Seoord  offirittg  with  if-iiuA  B.  L.  Tifit  (((mI>,  il».  1,  type,  WaiervUet  Anenat, 
[Olt)»t  of  flrlog,  tHt  dT 


flight. 


IMOUI 


Auf.  1« 
Aug.  10 
Aug.  IT 
Aug.  IT 
Jait.  17 


Lbi.  Ot. 
M     0 

ao    0 


Ww 


f        1.MS 
I       1.W 


TBUL  OF   10-IHCH   B.  L.  RIFLE,  STEEL,  TTPB.  415 

«l  Sandf  Bock  Proving  Qrvmnd,  from  Angtut  It  io  A«Mnber  SO,  1891. 


wind, 
dlneUon, 


tm.  aiMh  u  eSBOt  in  piece, 
wtlan  of  braaoh  mMhBDimi, 
Moaninntlai  of  powdar 
■onsd  t^pnlMtUg  In  Bljtht 
MBtlaHncof  ftaffBaoU,  «t< 


Oemnl  nourki. 


tax  I 
[h.  ts,«a 


IJl.  M.UO 

ItlM 

H,4W 

(A,  3I.M» 


}«  «i 


}0    4Tt 


,K.».IU 

A.  to,  in 


(4: 


D     1 

1 

^. 

i 

Loit. 

\ 

■■* 

¥ 

in 

r 

LMt. 

s 

1 

1 

0    4 

1 

1 

I 

Lott. 

ii 

H 

0      1} 

i 

i. 

J 

fn 

U 

|1 

18,0«0<»piMinonMII  .. 
lS,MaoDppHsofl8N.. 
KOOOooppanoriSM.. 
K.«00  ooppn*  or  KM . . 
lS,DW«>ppvi*fllM.. 
U.ONsopiMnofUW).. 
M.OOOooppotBDflSM.. 
14,000  oapixn  or  UW.. 
ISiOIW  eoppcn  or  UM  ■ . 
U,000  ooppen  of  UW ., 
n,OOD  ooppw  of  im., 
n,ooa  ooppon  of  un., 

n  000  eoppan  oT  18R.. 

tlOOaoappoTioflBn.  I 
btook  opemd  Toryb 
nrtating. 

32.000  coppen  of  lEKB. . 
33,0011  eoppen  of  im. . 


Qon  DMnmMd  on  pnannMlo 

dluppoulnt  sanlan. 
Obtonllng  fnotlon  prinan. 


powMbetng 


luppouiDe:  1 

unbra  ipoaxi 


416  APPENDIX   28. 

Baeord  oj  fiHng  with  KHiuA  B.  L.  rijU  (*tel)i  ^o- 1,  tape,  IFattrpliet  Aneual,  at  Sandy 

lOtdMt  Df  flrlDK,  to  tort 


flro. 

Pdwd«r, 

Prqleotlle. 

ttmoof 

flight. 

tim'' 

In.tru- 

Kind. 

W.lgl>t. 

TTninbiir 
otprln.. 

KiDd. 

Weight. 

SS 

voloeity. 
fssV 

Aug.  IB 

147 

1« 

IM 

isa 

1G3 

i 

f 

i 

1 

•: 
1 

Lbi.    Oi. 

S  ! 

1.2X 
1. 280+7 

1.2t0 
l.*8»+T 

i|m»+7 

1,2H 

1.SW+T 

1.204 

l.MB+T 

1.201 

1,2*6+7 

1.204 

1,M5+T 

1,204 

l.*85+T 

1.104 

S 

t 

i 

i 
s 

1 
1 

1,6..    Ot. 
07S      0 

67S      0 

i«ft«U    ■ 

26*80 

10      0 

HO      0 

Ang.lB 

!S      0 

UO      0 

A<<g.lB 

lao    0 

10      0 

HO      0 

Aug.  18 

1»      0 

ISO    0 

2W     D 

A»«..8 

110    0 

240     0 

10      0 

IS!  ! 

Aog.  IS 

HO     0 

Tio    o" 

120     0 

240    a 

Aog.  IS 

240      0 

Aog.  IS 

S  5 

sio    0 

TRIAL   OF  10-INCH   B.  L.  RIFLE,  STEEL,  TYPE. 

Sitok  Fravimg  Grmmd,  from  Augvui  IB  to  Novemher  SO,  189£ — Continued, 
oarriage  for  mpidity.] 


417 


PfMsnre 

pernqaAre 

inon  ot 

bore. 


RacolL 


Conn* 

ter 
reooIL 


Wind, 
ttnnffth 

ana 
direction. 


e 
.a 

s 

s 

1 

o 


SpeoiAl  rsmarkt  about  each 
fire,  anoh  as  efllBet  on  piece, 
aotion  of  breech  mechMiitm. 
oonaomption  of  powder, 
•oand  of  proiectlle  in  flight, 
scattering  of  fragments,  etc. 


General  remarks. 


Obturating  fHction  primers. 

Fired  to  sea. 

Velocities  and  pressures 
taken  by  Lieut  F.  P.  Peck, 
Chrdnance  Department. 
Firing  conducted  by  Lieut. 
C.  B.  Wbeeler,  Ordnance 
I>epartment,  in  the  pres- 
ence of  the  Board  of  Ord- 
nance and  Fortlfloation. 


ORD  96- 


27 


18  APPENDIX  SB. 

Smr4  0/ firing  with  10-i%ek  B.  L.  Hfi»  (iImI),  So.  1,  iff*,  WatwvlM  Anmol,  at  Strndy 

(Ot^wtof  flrfnc 


Kind.        Walgbt. 


[Objaot  of  flrlne.  te»t  of  p 


18W. 

in 

Its 

ISJ 

1 

1 

11 

1 

1,SK 

1.2M+T 

l.t«t 

i,*n 

1,180+7 

1 

1 1^ 

S      onod 
176     0 

5M     0 

B      OMDd. 

nt    « 

MB      0 

1U.» 

It       0 
IE      0 

Aug 

1340     0 

Ang.ai 

I  130     0 

\m    0 

Aug.  11 

1  m    0 

1™    « 

|«0     0 

Adg.Bl 

Im    0 

'l20      0 

1 

TKIAL  OF  lO-INCH  B.  L.  filFLE,  STEEL,  TYPE. 
Hook  Proving  Grmmi,  from  JHfiut  JX  to  Ifovember  30,  iWJ— Continued, 
to  pror*  powder.] 


SpMlal  ramuki  aboat  «Mh 

Conn- 
Bwll.      tor 

boM. 

dlrecOon. 

sTisSSiw; 

Ooneral  remarks. 

i.iSlS 

}'«]'    H 

»,OMooppiinof  isn 

it 

31 

BXOM    roppera   of    lg«, 

bidly  in  routing  In  opeiT. 
in^.    On  olmnlng  hiwob- 

„iS2£l:K^E„„. 

If 

Brst  and  lut  3  threads  on 
nppor  eide  sboo  marks  of 
[-.■ariog.   and    ttae   l»-t   3 

Boaj-oup  removed  andpb«ed 
ill  ULbe  and  bearing  sur- 
fai-e  amoDtbod  down  by  a 
duat  flJe.                          ' 

taken  by  Lieut.  f^P.PHok, 

Fiflng''™ndll<ll2S^'I!^6n(. 

iS.^ 

).«! 

u      3J 

1 

turned"  Si    ™  the"*  ™ 
aronnd    abuiit   ,05   of    an 

eM*n'l«dw™ght'b^" 
InK,  and   uwma    to    Lavs 
boon    mado  of   very    soft 

?."- 

prtS5'Jffl™'' 

I 

i 

!b:i:u.';;;."""" 

■laUo  dlaappoariug  carriage.] 


[m,3«.O00 

r  B,u,>u 

IM,M,0J7 

1 
1 
M 

FirsdloHa.             '^ 

lai    r«ar    gaa-oheok    imp 

not  relieve  ttlokiag. 

C.  B.  Whoelar,  (frdnaDoa 
Department,  in  ttae  pros- 

420  APPENDIX  28. 

Btaord  offiHng  wilh  10-i»eh  B.  L.  rifie  (tlMl),  No.  1,  tgft,  WatuuUat  Arttnat,  al  Samdf 

[Olijevt  d(  Hrlng,  ta  ptvva 


nf 
On. 

Po-drr.                             PHd«Mfc.           j     ^^^ 

SB 

IV- 

■^- 

Kind. 

Weight. 

•d^nm. 

Slnd. 

Wrtghl. 

Uiht. 

■lon. 

UM. 

Oct.  n 

m 

1! 

Lb,.  Ot 

100    0 

l.OM 

3 

1 

1 

t6«.  Or. 
570      0 

E      Oiuiil 

3U.00 

m 

tlO/eel 
from 

1        1.970 

t      i,«a 

»o    0 

lOlttset  orarliiK,  b>  okUln  Telod- 


1      ■ 

Oct.    JO 

184 

f 

log     ■ 

1,««+T 

s 

1 

1 

GTS    Olodod- 

iDSUDd. 

1H.W 

V> 

(  tis 

1 

lOhi»ol 

of  Bring,  to  prov* 

3 

] 

Ortf*» 

no    0 

lIsOT-i-T 

1. 

iHnd. 

aM.u 

271 

I        l.TM 

I      iItm 

m    0 

e 

TRIAL  OF  lO-INCH  B.  L.  BIFLE,  8TEEL,  TYPE. 
Haok  ProviHf  Oround,from  JopMl  II  Ut  NwetOer  SO,  i5d0— Contiuned. 

powder  uaba  lOr  U-litah  rUa.] 


Wind. 


tn,  mKih  M  clltet  on  pleee, 


nninilf.     n.   It 


DOW  ftlm  for  tbe  under 


Qnn    Munntfld    on    ID-lnoh 

W>roof  eurlflife. 
red  loto  new  uuid  butt 
27  nllDHi  1  pint  Qf  oil  Id 


with  dcek  plate.) 


1 

1- 

M  wSS  }«      • 

«    a 

H- 

AUnulxmbolUilKbteaed. 
NbU  on  ■plodlo  or  miuli. 

1- 

f^' 

powdar  for  U-lmh  rillt.] 


II 

9 

]  aiUM    lut    flrliiB,    May   B, 

Si 

5;^:^  Mm 

!i     111 

i^wTopptrnaTlfOiy'  ""' 

Dsw  rlip  gnlda  fltlHl  1o  top 

1      I'urHage.    1]  InolieBi-iilall 

pii>l«n™lbBforBl»lnEPn( 

Hi 
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Btcord  of  firing  wi»  lOAnA  B.  L.  rifie  C«1mI),  Ab.  I,  txpe,  WatervtUt  ArtauO,  at  Sattig 

lObJatt  of  llriBs,  to  obfaria  -n 


Nq. 

_ 

"'■■, 

Tr«Bl 

Inrtm- 

D»t9. 

K3W- 

"•'i!".«ss;.j«i-^|  ^•^'"■ 

lima  of 
flight. 

1        ; 

■\«a. 

lAi.  Oi} 

i 

'a-.    Or. 

India. 

ifMf'ft 

Oet.    IB 

IM 

U     0 

1.01B+J 

m    0 

».» 

1       I.M8 

i\ 

1 

175+l|' 

s" 

[OlOeetofllrinK,  t> 


S 

i 

1 

•i 

p 

t- 

1 

i« 

i 

1 

1 

w     ) 

l.«8+7 

s 
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TRIAL  OP  lO-INOH  B.  I^  BIFLE,  BTEEL,  TYPE. 
Sook  Freeing  Gr«»md,  fivm  A*gu»t  It  to  Jr#r«mb«r  SO,  idSf— Continued. 

m  with  daok  pUM.) 


■xxr 

ItaooiL 

n»^l. 

•3' 

dlnctlon 

'  S-«U1  nm»k.  .bont  ««h 
'    in,  tmi  »  <iir»t  on  pl«oe, 

«<iiid  of  projectile  In  aight! 

A.    8,  ISO 

u;  ii,B>o 

n.  In. 

«.  /.. 

S 

tJ 

1  ^'^iin^^r'"^"''- 

(nrufltoW 

|U.  10.  M 


Find  Bt  llflDi-b  umcir  piBta 

The  lua  wh  kliued  Rt  h  dr^ 
cle  10  Inobes  lu  ilUtneier, 
l»Id  off  DD  tbe  pUle  h  I  hat 
Its  center  wiu  W  incheo 
from  IbiitopftudHghtsilee. 
The  gun  wiu  elgfawd  bf 
Euean§  at  nighia  placed  in 


tlivu  nbuauded.  aud  wiu 

tbeptate,  wLtb  pointtiirned 
towiird  It.  Ibo  abell  ciili- 
pered  befare  Brinu  X.43 
Inoliee.  The  ■hell  ulipered 
after  flrlDrSS^inchea.  Di- 
mantel  of  (bell  K  iBvhM 
frorabeeebefc 


ifore  Bring,  8.H3 
unelerorebelllO 


'irlne  <i.m<i 
C-  B.  Wh 


Jeurtmaht. 

mfcd  by  Lie 
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Record  0/ firing  teiih  IMitch  B.  L.  rO*«  <*'0*'>>  ^o.  1,  lypc,  WatarvUtt  Arimal,  at  SoMdjf 


of' 
fire. 

IN 

Powdw. 

Pr4<«til<>. 

Ob- 

lBb««. 

Db- 

iMWn- 

UllB. 

Klna. 

Welglit. 

>r^u». 

,™. 

■WelKht. 

flight 

isn. 

f 
i 

i 
1 
1 

s 

1 

1" 

100     v 

i.ots 

1.0K+T 

l:St. 
l:S+7 

1,077 
VOTO+T 

J 

1' 

K..<te. 
MS    0 
IB    OHDd. 

(     OuDd. 

S7S    0 

5      Dwud 



tSO/ttt 

(■^ 

I       1.TM 
{       tS 

(    1:S! 

1        i!T*l 

300      0 

Nov.    11 

11!  ! 

3»      0 

Hov.    2 

m    0 

w*    0 

Mov.    T 

100      D 

iw    0 

wo    0 

[UliiJeot  ot  flrlDC  to  pnrra 


lOl^ect  of  flriiiB, 


4 

„ 

Kov.    T 

m 

P 

1%      0 

iss    0 

i.m-t-1 

|g 

*™ 

«»d. 

JS3,TB 

,. 

( 

tm 

P 

2»      0 

- 

TRUL    OF    10-INCH    B.  L.  KIPLE,  8TEEL,  TYPE. 
Boak  PrmiHf  tlround,  from  AugutI  12  to  A'otwMAn-  SO,  iSSJ— Coutiuuod. 


j  Spoalft]  rtnnmrlta  alwnt 


Kd.  B  lUtnpaa  on  bun  or  ibot. 
Bud  lenliiijcfl.  roir  cjlluder 
liijxl.  AJlertblaraaudlHill* 
lu  renreyliudvr  hud  wan 
wt  np  very   lizbUy   wllli 

Biit  on  leTUb/ni  wh«]  St 
plRTntlDg  giwr  Kt  by  dnpm . 

•Ion  of  bivrb  la  dr«tiaref , 

iDRAnEuM.    M.OOOrDppsra 
anSMuiHllnunRuZ. 
:<D.  7r[ATji|ipit  I'll  base  or  sbDl. 


It  I  n  tncmwed  In  lanK>l> 
\  1  iDcb.  i>lDtla  lonsue 
Barpla.  LeaksKeor 
— .rcyl  I  adsr  bMd  *rry 
■    -  ■-  ---'liidtbe 


,       ..  L*  IB  « 
Htoppfld  fliinff  wi 

tluiwd.    32,U0(I  r 

io.  %   Btpmped   01 


B     of 

fllight  ]«k  Ht  rear  xtiifl^K 
bin  of  cvltnitor.  Cylloder 
ttaad  tlubu-nsd.  BolEa  In 
obliintinB  bar.  rliibl  slil«, 
Imkliiu  ulijfhtly.  •■-'- 
,    (Igbtencd, 


fiolM 


Bt  gillon*  of  gljpottn  ■ 

ii  DM  I  u  t  fl  rin  R  boUi  I'y  ifiil 
h«iula  rflpuiksd,  copj 
pockJoff  btJne  uHd, 

uiuti'rODmlllalIiiu:h 
ADd  >  groove  ban  bum  nil 


Fired  lutu  utnil  I 
Velociliea     uid 

l4ik<m  bv  Ll>i 

Gtebia, 
Firing  sir 


c8iTi«m. 
iblurBtiBK  f 
hi«eiiii((iiil 


id  ArlilJi'ry. 


powdsr  mad*  Ibr  12-lnoh  rUo,| 


abot.      Slight    leakag 
rearatnlHnr ' 

.  o?cvl 

lag  box  and  boIM  tight- 
■ned.  It  is  ealonUted 
from  IbsM  rsanlta  tbkt  In 
ItlDch  S.  L.  rifle  SM 
ponnda  irould  gire  aboal 
(he  uailmnni  pitumT 
with    abunl    l.two    ttec 


Since  laat  fliing  ■  ring.  11  bT 
lllnobfa,ahiiinki>n  collar 
of  pin  tie  plate. 

Plntla  longne  att*<|bteD«l. 

A  newaetacnirthnagh  pin- 


to prore  powder.] 


No.  11  alamped  on  baae  of 
ahot  Front  part  of  pintk 
plate  bant  \  Inota  from  top 
of  pintlaplMO;  baokpartot 
tho  longne  la  baarlDf  on  the 
top  of  ptate.  BlaTatIng 
(>ai  allowed  braeob  oT 
I  to  deprcaa.  breeob 
p  atriklBg  top  oartlafB. 


Btaroy  Under  bead  rapaokac 
and    eyllnder   filM  wltl 
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Seoard  of  firing  with  lO-inch  B,  L.  rifle  {steel),  2io,  1,  type,  Watervliet  Arsenal,  at  Sandfg 

[Oliject  of  firing,  to  prore 


Date. 


1892. 
Nov.    7 


No. 
of 

fire. 


174 


Kind. 


■ 

9 


I 


Powder. 


Projectile. 


-ar«.«»i.«     Number 
^«*«*»*-  of  pri«n. 


IA>9.  Oz. 
125     Q 
125      0 


250      0 


1,319 
1.312+7 


Kind. 


04 


o 


'f 


O 

O 


Weight. 


Ob- 
served 
time  of 
flight 


Lbs.  Ot. 
509      0 
0     Oeand. 


575      0 


Travel 
of  shot 
in  bore. 


Ineku. 
268.65 


De- 
pres- 
sion. 


Instm* 

mental 

velocity, 

feet. 


{ 


fSOfeU 

tnuale. 
1,927 
1,922 


[Object  of  firing, 


1892. 
Hov.  30 


Nov.  80 


Nov.  80 


175 


178 


177 


1! 

r  e?. 

•4- 

^^ 

o   r 


100 
100 


0 
0 


200 


110 
115 

0 
0 

225 

0 

115 
125 

0 
0 

240 


t,064 
1,057+7 


1,188 
1. 213+7 


1,222 
1, 321+7 


^ 

0 


I 
1 

e 


575      0 


575      0 


575      0 


254A 


254A 


254.60 


t 
40 


40 


40 


{ 


1,097 
1,700 

400+Ap 


{ 


1,860 
It 


400+i|ft 


{ 


1,»5 
1,901 

350+4^ 


NoTB.~Boands  178  to  210  published  In  Beport  of 


TRIAL  OP  10-INCH  B.  L.  HIFLB,  STEEL,  TYPE. 
Bool  Proving  Qrmmd,  from  Jtiftttl  It  lo  Hovvmber  SO,  I59f— Continued. 

powder  nade  for  l£.lDch  ilOa] 


Special  rsnarka  about  each 

Preainre 

COUB- 

lar 

Wind, 

Are,  >Qch  aa  effort  on  place, 

bore. 

IUkoU. 

•TJ» 

action  of  b«echn.e«hBni«D. 

■onnd  of  prqlectllB  In  flight! 
aoatterlag  of  fragmenla.  etc. 

Beueral  remarks 

with  to^ie^t  down  | 

Inch  lo  ronud  1T4. 

BJDoe  last  ftrlne  a  l«d  wire 
has  bean  anbatltnUd  for 

tbe   copprr  wire  oaed  In 

™pS°of    flifi'd'°^'^^h 
rear  oillDdar  bead,  and  the 

ETOOve  cot  in  It  altoul  1 
&ich   deep,  4  inch   wide, 

eU»e  to  edg^  lo  eoaUe  It 

to  »^taatl»  ordinary  gaa 

obeeks;  thai  l.,hr  expand. 

'^^"'"^aid'f  ¥hl™- 

rangement  vra.  Tory  sue- 

Mo.  11  tttavti  on  bate  of 
■hot.    Holdlng.doirn  bolta 

tbsn  tbe  fork  on  carrTago 

riace  to  Jnmp  up  at  n-ont 
e^abontalnchn.  Then 

Poondt. 

«.    7n. 

«.   Jn. 

on  pintle  plate  tightened. 

M.  I5.M0 

1  B      7 

5      T 

Front  wheela  of  oarrUEO 

Z.  Bt,MO 

f  "      ' 



lifted  abont  4  InobeafMm 
traTerae     cirela.       Front 

I  [li;'?'"""".""'— 

theraarocUpeontheton 

trsterM  circle  shonld  be 

clips  on   bollon.  catriano 

mgaglng      onder      then. 
This  wonld  prevont  len- 

doncy  of  whotc  Bjatem  lo 

;k-s;"MW5 

Uken  by  Llent.  xTst  J. 
OTeblo,6eoondArtlUery. 

"s-i,wr4£!&,ss 

proof  officer. 

toprorepinrdar.) 

P.  2B,*S0 

).  « 

B     lOi 

^^^-Ii,       '  I-'o,   ID  dliunped  on  baae  of 
'^S-            ihot.  8hot£ai«ontorb..li 

Odn    mimnted    on  lo-inch 
Obturating  frU'lion  priumta. 

S  S   -            and  reu  ID  thu  riclii.  n.uir 
ll^            Held  Unit  No.  3.    l£,(KW  cop- 

S                No.  15  nbiinpeit  on  boiw  of 
^C               "hoi.  lS,lXWf..pp«noriB»0. 

l:gS! 

).  ... 

B    ll( 

Since  last  TrlnE  rexr  bnlTer 
tranii'anioveilWk7inchw. 
ai^otherrtogijhninkon 

(;winderll£'.d'irtth'oTl. 
Shat  Esuged  bcrtirn  flrinfc. 

fli                                             1 

li"    _                             \ 

JSS 

(.   . 

«     0 

|9|«|m.  «.t«.p«lonb««of| 
a.^-g        .hot   Shot  came  ont  of  bntt 
a|^9         and  fall  to  the  ri|(ht  near  , 
3sSB         fleldbnttKo.1.    n.OWoop- 

VoiooitlBS      and     preasunis 
takPT  by  Lioul.  V.  P.  Peek, 
Ordnance  Department. 

"s-irraj'Sii 

fe"*^         p«otl«M. 

Artillery. 

APPENDIX  W. 
Beoord  of  Jlrittg  witk  10-4ntA  B.  L.  HJh  (((ml),  So.  1,  lyp«,  WeUnliet  Armtal. 
[Ob]«ot  of  flrlDE,  to  dttenalDa  Telooit;  (or  dm  in  Bring 


Powfler. 

Ob-^ 

No. 

Df 

tin. 

or (hot 

tabow- 

D.^ 

vXltj. 

■"" 

KlDd. 

Wslght 

Df^IDt. 

Kind. 

Weight 

flight. 

ti 

^ 

" 

tBH/ttt 

pi 

LU.  0,. 

tH.  (te. 

m    4 

I«^.l»i* 

[OliJwttof  flrIng.tot8 

■tMld 

■]«B{JtMr 

i 

1 

S 

IBM. 

Ill 

ii 

IM       0 

m    s 

881+7 

s 
1 

t 

SM.M 

* 

lea    8 

} 

? 

iia 

-■ 

s 

w    0 

St, 

a 

s 

STT      s 

SM.I6 

a  ao 

£ 
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TBUL   OF    10-INCH   B.  L.  RIFLE,  HTEEL,  TYPli. 

at  SoMly  Sook  Provinf  Gtvund,  from  January  17  la  Stpitmbtr  97, 1894. 
at  Itt-lneb  amor  plMe  to  teat  KldTale  A.  P.  ahot.] 


■S' 

BmoU.      tar 
teoeU. 

"3^ 

aotkin  of  breech  msehan  Isni , 

eonndofpnjeotll^lnfllitht. 
•palterJngolIrsgiuentB.Blo. 

General  ramark*. 

iw 

".;: 

Ft.    /». 

a 
1 

Qon    monnted  nn   10-lnoh 

ObtoratlDB  ftJoUon  prtmen. 
BoforeflrlngJ»nl7,Wthe 

made  to  the  earrlasa:  A 

liziriSl'Trsis 

niar  undeofdjllnder.  N»w 
front  and  rwrdipx:  neir 
pin  and   nuU  Ui  ooiuiect 

e^Th"  ele?a' hi°|:  h"% 

(... 


11 


Hred  atlU-lnoh  Mmor  plate 
lit  feet  trom  mande. 
Aimed  1  feet  fMm  top  and 
i  feet  8  tnohei  hem  right 
edge.  Stmck  the  poiTit 
aimed  at  and  penetnted 
plat*  and  baeunc.  The 
plate  vaa  oraoked  hotlKai- 
talW  flmmovter  of  bole  to 
the  rlKht,  taking  a  illgbtlT 
npward  eoone  to  the  end 
otsilMt*.  AH>tbareraak 
atartad  trvm  the  lower  left 


mally  to  old  oi 


>ndlag. 


tima  right  edge.  Shot 
etrack  the  point  aimed  at, 
penetratod  plate,  baoklng, 
and  uud.  eaoM  out  and 
fell  Id  water  Goo  yarda  be- 
yond; reoovered  appar- 
ently nnlnjnred. 


from  nmnd  111  tlie  tbarge 
waa  oaloolaled  (o  prodaee 
l.B2S(eetveloolty.  Owing 
to  the  win  Mreena  lu  tbe 
1  Telodty  Ihunee  lielng  at 
diflbrent  distanoea  ^lart, 
and  thla  fket  not  being  le- 
corded  at  the  Ume.  the  ve. 
ioolty  of  Tonnd  211  waa  at 
tint  recorded  too  low  by  10 
feet,  and  the  error  waa  not 
detected  until  alli-r  firing 
tbe  3  following  r  o  a  n  d  a. 
Aaeoroing  the  correoted 
Telocity  for  roand  211  for 
108  poonda  B  ounoea  waa 
LtSSfeet 
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Record  of  firing  tnih  lO-inch  B,  L,  rifle  ($teel),  No.  1,  type,  Watervliet  Arsenal,  at 

[Olyeot  of  firing,  test  of  Hid^rale  HolUer 


Powder. 

Prcyectile. 

1 

No. 
of 

Ob- 
served 

Travel ;  •».    . 

Inntru- 
mental 

Bate. 

1 

€%^  nhol^ 

jsiieva* 

fire. 

Kind. 

Weight. 

Number 
ofprisniB. 

Kind. 

Weight. 

time  of 
flight. 

in  bore. 

tlon. 

velocity, 
feet. 

>                          ^ 

«            ■ 

• 

-W 

W4 

« 

1894. 

§ 

Lba.   Oz. 

^ 

IM.   Oz, 

Inehea. 

0     / 

Mar.  23 

214 

•0 

90  0 

91  0 

953 
967+7 

ll{m    8 

254.25 

0  56| 

■ 

f 

1          1 

ri 

o 

181      0 

■4J" 

0 

w 

« 

.  ^  . 

■ 

S 

•S 

JJ 

0 

H 

A 

« 

^ 

1 

6 

•d 

^ 

S 

m 

De- 

pre»- 

& 

Hon. 

0   / 

Mar.  23 

215 

5 

1    90      0 
91      0 

953 

967+7 

^•{57J      0 

254.40 

2  55 

181      0 

t 

< 

TRUL  OF  10-INCH  B.  L.  RIFLE,  STEEL,  TYPE. 
SMdjr  Book  Proving  Gro»%d,  from  Jawiarg  17  U>  Sept«mitr  t?,  ISSd—ContiaaoA. 
A.  P.  pnijsatlle*  mgalnU  lll-iDcb  amior  pUla.| 


W.   n.3U  t 


Onn  mounted  od  10-ln«h  proof  eurUit*. 

Find  »t  lll-[noh  anoor  pIMa.  lit  fset  ^om  mnule.  PUte 
marked  4,T04B1. 

Teloolty  Mlmpwl,  l.SK  fMt  per  ucond, 

Aimed  at  (he  circle  marked  <l  an  picture  No.  1. 

Thla  allot  (No.  nijpaued  thmaKh  tba  anoorplate,  thabaek' 
Inff.  aod  about  2^  Teet  of  sand ;  then  oame  out  Tmn  the  tAp 
Dflhs  und  and  fell  on  the  beach  ISO  yarda  tn  the  left  and 
beyond  the  bntt,  where  It  ou  reooverad  apparently  imin> 

Abnat  Jl  honn  after  flrinj;.  and  while  atandlng  aa  ahovn  In 
tbe  platlnotTpe  herewith,  tvo  pal«hea  of  metal  snapped  off 
from  the  aarface  of  thla  proJroUIn  with  ODDHlderable  violence. 
The  picture  ahowa  one  continuDua  patch  ;  Ita  eitremlUea 
eonaUtnutheJnwant.  The  portloD  between  them  waa  atlll 
Intact  when  the  projootlle  ww  Inapeotad,  about  lOo'olock 
p.  in,,  ;^3d  Inalant.  The  noit  momlng  )t  waa  fonnd  Mkled 
off  alAo,  and  tbe  projectile  prMonted  the  appearance  Indi- 
cated bf  the  picture.  Thla  waa  lla  appaarBnco  nt  noan  the 
Uih  InHtiint,  Thla  mernlna  (the  MthI  uothar  pMoli,  about 
the  alie  of  the  one  do  the  left  In  the  photocruh,  waa  foDnd 
scaled  off  (a  the  right  and  In  oontlnnatlon  of  that  abown  In 
tbe  pklDt«. 

The  acallog  eitenda  19  Inchea  aroond  tbe  prqlectlle,  aod  isE 
Incbea  wide  at  the  wldeat  part  (Iho  left  end  In  the  pletore). 
The  eitremethlcfcneas  of  meUi  which  acaled  off  la  abonl( 
of  an  Inch.  No  orack  baa  been  foand  on  the  pnOsctUa 
•iccpt  In  oontlnnation  of  tlia  acalinK  trom  tbe  anrboa. 
Freaant  weight,  Uar.  W,  S71  pounda. 

Mo.  tn  aimed  at  olmle  marked  T  on  piatnrg  No.  2. 

Paaaed  tbroaih  the  plate  and  bacUng  and  penetrated  about 
H  feet  Iota  the  sand,  renalnlDi  In  tba  butt.  11  waa  not 
removed  until  abont  lOa'oloek  OieUth  InaUut.  Theaoal- 
Ide  la  of  leaa  depth  than  In  oaae  of  Ho.  HI  i  it  eitenda  II 
inobea  aronnd  tfie  prcjeotlle,  and  la  i  Inches  wide  at  the 
wldent  parti  ianearl;  all  shown  In  theplcinrrt. 

When  found  tittle  or  no  motol  hud  liocanie  deUohed.  The 
chip^  wire  no  Idpbh,  however,  that  they  were  dc-tachii!  by 
hringing  the  prqlecUle  Id   from  the  bntt.     It  ronialni  at 


APPENDIX   38. 
Reeord  of  firing  viA  10-inek  B.  L.  HJlt  (ileal),  No.  S,  typt,  Waienlitt  Armial,  at 

{Ot|)sirt  of  flrinc 


Powder. 

FrgJoclUe. 

Ob. 

& 

Travel 

Do. 

'^.'iiS 

Kind. 

w,ij„. 

S^. 

Si«d 

Wrtght. 

'«^t 

In  bore. 

18M, 

April  g 

ai« 

i 

!!!  ! 

liem+T 

575      B 

1 

251.  OS 

{    l:;Si 

§ 

a 

1 

h 

M      > 

^ 

i 

S4.3S 

{    J:S 

1 

J 

SOI       9 

1 

« 

[oy«t 

offlrtog 

tote. 

tke>i«ei>l 

j/ 

S 

< 

S.PI.M 

^S 

n 

ers    0 

2SB.15 

bb 

F" 

iBOiter. 

= 

219 

-is 

ii!  18 

1,2U 

i,a7 

is 

5M      0 

SS«.1( 

M 

S 

5 

s 

In!?" 


TBIAL  OP  10-mcH  B.  L.  EIPLE,  STEEL,  TYPE. 

Snitdg  S»ok  Froting  Qtvuitd,  from  Janaarf  17  lo  SvfiemhtrS7,  tSSt — Continned. 

to  piDTt  powder.] 

<  Special  remarVa  abgnt  ouh 

ffind.    I      are.  aach  u  effect  on  piece. 

Tcsnb       notion  or  lireech  mechaDleni, 

■nJ      I      coDsnioplloD   of  powder. 

lireotloii.       nonDanfprDlectlle  Id  fligbt. 

BcettflilD£offt«giDeDta,  eto. 


iShatatunpedonbuH.  1S.0IKI 
eorpei^uflSKiiijmngell; 
SfMN  eopiwr*  of  ISfit  In 
geiigeH. 

;lint  atimped  No.  2  en  bue. 
18.01X1  onpperH  d[  lavo  in 
HAU^  D;  12.000  reppera 
of  18B2  In  B»nBe  A.  The 
aplnille  bnila  betKeon  the 
■pindle  nut  and  the  lock 
nnt,  the  rear  piece,  l 
inclir^a  loDE,  with  ttae  lock 


therefore  wllbatvod  odI; 
18  rennde-  The  frmoture 
■bowl  good  metal. 


id  1o  cyl- 


P.  P.  reck.  Oidnance  Ue- 
F^n/'coDdnctfd  bi-  : 


i^rina  ce 

M.  r.  L. 

Illlery. 


icted  by  Lleat. 
noD.  Flral  Ar- 


Qnn    monnled    on    10-lnoh 

Ohlnrahnji  rrl^oO  prlmen- 

Firo.1  Int.,  -and  bntt  No.  S. 

AiwrniKhhreombeadaDd 

uail    received    and    fitted 
Worn  Ihia  firing. 
A  iH>8ei(n.it.r<d^2(  ounce* 

PI 

ThalmndoTuneronnaalhe 

.HEffl-t 

Tbl«  Ja  tuloBdod  lu  ureroul 
■tripping  and  to  give  tbe 

ivIh.diT. 
Tito  oii*>nc6  regardlBB  tbe 
artlon  of  (beael  ban^a  It 

(8-,  SIS 

!.   « 

«    N 

s- 

Donnal  travel  of  pKjtetlle. 

nnt  conclnaive,ac  anolher 

^%t 

When  rerorared  the  band 

Ihkkbnnd  fired  on  ■  later 

aboved   that  It    look    Ibe 

dal«  WRH  ronnd  In  prerlaely 

-^^ 

I    groovea  M  intended. 

tbeaamecondltienaenolea 

§■■■■? 

tor   the    eervlro  bmd   in 

IS-e 

Serrlce  band.    Ttaia  partioa- 

n>im<l   -as.  ao   that  It   la 

III 

eteJ.™ut  another   nf  the 

SrSSrErS 

^f-l 

lanie  kind  flrul  n  few  daja 

».  as 

).  .. 

8     81 

later  wm  fannd,  an  wUeb 

■ctlen  of  Ihe  aand  in  the 

the   band    wan    enllrcly 

butt.  altbouKb  tliia  srlnd- 

Us" 

tng   urtlon  luu  not    Imtu 

lhe''.!l^ai'o,\l''ldrtbo™nr- 

observed  to  be  carrleil  tu 

B 

hceoftbebody. 

eni'.biuii'<t™l.  and  around 

vllh  any  other  prolpetlle! 
Firing  mnducled  Vy  Lieut. 
F.  P.  P«li,  Otdnanea  De- 

partment, lu  the  preeeoca 

or  the  teatioB  hoard. 

Ftrmont  F-  Peek,  Llenlen- 

U.S.  A. 

APPENDIX   38. 


Beoord  of  firing  wil&  JfMxoft  B.  L.  r^fi»  <_tUel),  No.  1,  type,  WatertilUt 
[Object  of  flrlDg.  to  Uet  action  ol 


Lbi.Oi 

21    13)1      1,37B 

le  lal'    i,2« 

6  I  IgniWr 


W    {|1 


in  la^i     i.ao 


s  a' 


Tfalek    kBDil, 


Thick    bud, 


IOhlKtorflridK.t.t»t 

i*rt. 

'•■sa'"'' 

67S     0 

i 

St.  IS 

H 

»j,„Wd, 

"•S 

^.,. 

a    IB 

Thick    land. 

■ 

2U.I5 

3    14 

i.xn 


1.270 
Igniter. 


TBIAL   OF   10-INCH   B.  L.  KIFLE,  STEEL,  TTPE. 
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Artenal,  at  Sandy  Hook  Proving  Groundy  from  October  9, 1S94,  to  April  5,  189>'i, 
khick  band  with  that  ofaerrloe.] 


Inatru* 
mental 

ve- 
locity. 


t60f€€t 

1.850 
1,872 


PreMtire 

per  square 

inch  of 

bore. 


{ 


{ 


1,840 
1,850 


{ 


1,938 
1,W7 


{ 


1,924 
1,919 


{ 


1,827 
1,827 


{ 


1,823 
1,826 


PottlMlt. 

B,  34,600\ 
E,  88, 300/ 


B,  35,465\ 
£,38,706/ 


Q,  39, 8361 
0,88,564/ 


0,36,089 


86,711 


} 


Recoil. 


FU  In, 
6     3 


6      8 


6      3| 


% 


.86,477\ 
,  84, 683/ 


8- 


[.  35, 060\ 
,85,200/ 


6      3| 


6      3 


6      8 


Coan- 

ter 
recoil. 


Ft, 
0 


In. 
3 


6     8 


8* 


8i 


6      3 


3 


Wind, 

strength 

and  di- 

reotioB. 


1 11^1 

**•  o  ©   . 


the  accnraoy  of  projeotllea.] 


/B,  37.1 
\E,   36, 


B,  37.065 
000 


/T,   85,564 
\V,   86, 


802 


/B,  40,800 
\K.  87, 


3 


600 


Y      8 


6      8 


6      3 


6      3 


Special  remarks 
about  each  flre, 
sach  as  effect  on 

Eiece,  action  of 
reech  mechan- 
ism, consomp- 
tion  of  powder, 
sound  ox  projec- 
tile in  flight, 
scattering  of 
fh^pnents,  etc. 


General  remarks. 


Qan  mounted   on   10-inoh   proof 

carriage. 
Obturatug  friction  primers. 
Fired  into  sand  butt  Ko.  1. 

Alojk  of  oil  added  to  cylinder. 

te  shot  pan  for  the  lervice  will 

not  fit  the  type  gun. 
A  base  igniter  of  2|  ounces  rifle 

powder  on  each  section  of  each 

cartridge. 
82,000  coppers  of  1880. 
Yelocitiea  taken  by  Lieut  F.P. 

Peck,  Ordnance  Department 
Firing  conducted  by  Lieut  C.B. 

Wheeler,  Ordnance  l)epartmont, 

in  the  presence  of  the  testing 

board. 
Charles  B.  Wheeler,  Lieutenant, 

Oidnanoe  Department,  U.  S.  A. 


Struck  target  5 
feet  above,  17 
feet  left  of  cen- 
ter. 


Struck  44  feet 
above.  17  feet 
left  of  center. 


Struck  175  yaids 
in  front;  re- 
ported over. 


rOun  mounted  on  10-inch  proof 
carriage. 

Obturating  friction  primers. 

Fired  at  8,000yard  target 

Scott  sight  No.  626  used. 

The  target  could  not  be  seen  from 
the  gun  at  the  height  of  the 
trunnion  where  the  Scott  sight 
was  mounted  because  of  the 
13i-inch  plate  in  the  line  of  fire ; 
direction  was  given  for  the  first 
round  by  the  open  sight  on  top, 
and  eleviUion  by  a  quadrant. 
Aftor  the  first  round  a  point  on 
the  plate  was  used  to  sight  on. 
its  position  having  been  noted 
at  tne  first  laying.  When  the 
prqfectile  with  service  hand  fell 
so  far  short  in  round  284  it  was 
thouffht  that  perhaps  the  plate 
had  been  sinking  by  means  of 
the  blast  f^m  the  gun :  but  the 
next  3  rounds  showed  that  this 
was  not  the  case  and  that  the 
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RecorA  of  filing  wfM  iO-Inoh  B.  L.  rifit  («ImI)>  -Vo.  1, 


tifft,  WaUrvUet  Artexal,  at 

[OIt)«t  of  flrlng,  to  taat  hUdd  of 


1 

■3 

230 
231 
211 
133 
234 

S3S 

23« 
227 

Powder.                               PrqieoUlc. 

1 

Defleo- 
pointe. 

Travel 

of.hoL 

UDD. 

»- 

Kind. 

wrtght 

prUmi. 

Kind. 

Wdgbt. 

CPCt.     11 

i 

a 

1 
1 

i 

s 

i,W0 

1.280 

Igniter. 

1.268 

igiiiS 

l.2«« 

1,267 

lis. 

1.208 

1.278 

Igniter. 

1,2«B 
1.278 

Igniter. 

i:27» 

Igniter. 

1,2» 
Igniter. 

Thick    bknd, 

Thick    baoid. 

Thick    Uod. 

Thick    bud, 
lot  038. 

Sorricoland, 

Thick    bud. 
lo(S23. 

Servloe  bud. 
lot  537. 

Thiok    bud. 

ST8      0 

StgM. 

Kt.lt 

2tt.lt 
2Bt.lS 
261.06 
2tt.(» 
IM-lt 

254.  IE 
SS6-06 

3    SS 

3  aa 

3    M 

3    M 

3    IB 
3    30 

2*1      0 

Oct.    12 

Sip 

241      0 

US    13) 

0«t    11 

iM  laj 

lift    lU 

m  isj 

Oot,    12 

120    1^ 

2*1     0 

Oct.    li 

120     1^ 

ocu  la 

sip 

241      D 

Oct.    12 

»? 

TEIAL  OP  lO-INCH  B.  L.  RIFLE,  STEEL,  TYPE.   . 

Btmdg  Soob  Proving  OroHHi,/rom  Oetober  9,  1834,  to  Aprils,  1995 — Contina^d. 
thick  bMid  with  that  of  •arvfe^] 


SiMlal    remark. 

aboat  Mcb  An. 

aoohaaeffecton 

Inatm- 

Prawmce 

Coon- 

S^ 

&ri' 

TnToVR™"- 

tar 

Oanerd  ranurk*. 

lo^'ty. 

b<».       1 

nc«ll. 

TMtlOB. 

§i?« 

J5i;.vi".c 

P«ind>. 

ft./.. 

Fl.  In. 

(?■.  SIS 

).  . 

Strack  Z7t  yardi 
In    front.    Kle- 

Tha  Beat  olght  of  lateat  deolgn 
waa  nonnt^  on  the  left  tmn- 

s 

nion,  bnt  there  it  to  nueh  pUy 
between  tba  parta  that  It  ow 

SSi"' 

While  reating  on  lU  tnunlon  the 

i 

Med  B«Ter«l  mlnDtc*  In  any  dl- 

replaced  It  will  not  ganarally 
«bow  tha  H»e  point  of  eight. 

ilSiS 

).  . 

t     » 

h 

to  Ihe  right  of 
target. 

Bound  231;  Thebreechblock%uld 

{?:a!S 

).  . 

0    i 

StmaklSyardeln 

not  be  opened  after  thia  round. 

3 

a  pi«»  or  ocantling.    It  oonM 

{|SS1 

!•  > 

8      3 

i 

Btmek   target  T 
l»«t    aboye,    i 
feet    Tight     of 

not  be  opened  by  thia  nMaaa, 
ut«.    It  WM  anally  opened  ttj 

{?:as 

(.  , 

e    3 

J 

^^Vl^ll 
to»t^rlght    of 

iating  handle,  nor  by  u.ing 
■orewa  aninat  the  faoe  plate 
thtiiDgh  Oia  enda  of  an  iron  bar 

1 

faatened  to  the  handle  of  the 

block.    Ponnding  from  tho  for- 

{o'-SS 

>  ' 

«      3 

: 

Struck  near  £.000 
yarda  bomb 
proof,  rioorhet. 

RIyer.  abont  ^ 
mfleefartheron. 
Stmok    target    a 
feat  left  Sr™. 

::r'ri'..'"£'™x'. 

(v':as 

)•  ' 

»     3 

1 

i 

i 

placed  batwean  It  and  tha  mnab- 
mnu  head)  woxalHi  tried.   Tba 

Ho.  3  ami  the  out  ont  por&on  of 

i 

»uB^lTu>  auiw^he  ("pSJto 

paae.  Tbeea  leeCh  muat  hate 
been  broken  In  uaingt'orce  on 

^ 

the  rotating  handle;  Ih-m  after- 
wards rotatine  the  block  by  the 

rotating   fandle^    Int^e- 

,MS 

|.  . 

7: 
1 

Stmck  SM  yarda 
to  front.   '^ 

dl»t«    pinione  to  fall    behind. 

1 

No    caSw   could   he  fonnd   to 

make  Ihe  block  tUck  eo  ban] 

^ 

uDltM  it  wa«   reeldne  around 

(?:SS1 

1.  , 

«      J 

reel  alKive  cm- 

the  aplit  rlnga ;  bnt  the  looking 

Peck.  Ordnance  Uepartmenl,  In 

boanT  Pment;  UnJ. I.  Arnold. 

J.  W.  ReUly.  olSiance  Dep«?i 

maoti    Capt.    F.    Heath,   Ord- 

438 


APPENDIX   28. 


Beoord  of  firing  with  lO-ineh  B.  X.  rifl&  {$teel),  No  1,  type,  Waiervliet  Arsenal,  at 

[Object  of  firing,  to  test 


Bate. 


1805. 
Mar.  20 


Mar.  20 


Apr.    4 


Apr.    4 


Apr.    4 


Apr.    4 


Apr.    6 


9 


o 
'A 


238 


230 


240 


241 


242 


243 


8U 


Powder. 


Kind. 


P 

'43 


OB 

t 
P. 

I 

0 

O 

& 


Weiglit. 


LbM.  Oz. 
120    IZk 


120 

f 

260 

0 

134 
134 

1 

270 

0 

Knmber 

of 
prisms. 


120   m 

127    13(i 

5  : 

0  I 


258 


120 
127 

? 

268 

0 

134 
134 

f 

270 

0 

133 
140 

f 

275 

0 

130 
130 

f 

280 


1,340 

1,823 

Igniter. 


1,880 

1.803 

Igniter. 


1,342 

1.322 

Igniter. 


1,342 

1,810 

Igniter. 


1,383 

1.303 

Igniter. 


1,384 

1,454 

Igniter. 


1,446 
Igniter. 


Projectile. 


Kind. 


I 

M 

Q 


t 


O 


Weight. 


LbM.  Ox. 

678      0 


578      0 


674      0 


674      0 


678      0 


677      0 


580      8 


i 


I 


Deflec- 
tion 
points. 


Travel 
of shot 
in  bore. 


Eleva- 
tion. 


Quad. 
Inehet.      °     ' 

264.75       0     55 


264.75       1       5 


254.66 


as* 


254.65 


254.55 


324 


32| 


254.85 


254.76 


324, 


334 


TRIAL   OF   10-INCU   B.  L.  KIFUS,  STEEL,  TYPE. 
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Sandy  Hook  Proving  Ground,  from  October  9, 1804,  to  April  6,  i^r?5—Continued. 
^n  for  aoGuracy  at  one  mile.] 


Inntrii- 
mental 

ve- 
locity. 


Pressare 

per  sqoani 

incli  of 

bore. 


SSO/eei 

/rotn 

muuU. 


Kecoll. 


Poundt. 
n,  32,244  I 
£,34,000  I 


FL  In. 

1«      8 


\  T,33, 


I,  35, 356   \q 


787 


/  1.879       I,  81,400 
\  1,683       T,3i,20O 


1,911 
1,910 


1,950 
1,050 


1,962 
1,945 


I,  34,900 
T,  32, 109 


I,  38,080 
T,  83.268 


6      2 


3 


6      4 


Coun* 

ter 
reooiL 


/•«./». 


L  36, 140   \-      a 
T.85,356  r     " 


B,  40.556 
B,  87, 733 


Wind, 
strength 
and  di- 
rection. 


Speoiol  remarks 
aboat  each  lire, 
•nch  08  effect  on 

Eiece,  oetion  of 
reech  meohan- 
iuu,  conaump- 
tion  of  powder, 
ooundofprojec- 
tUe  in  Hight. 
soatteringof 
flragmente.  etc. 


34  small  points  to 
the  rignt.  Ele- 
vation on  wheel, 
3.5. 


Tray  latoh  would 
not  hold,  due  to 
spring  oatoh. 


The  left  chassis 
rail  cracked 
along  the  inside 
for  about  3  feet. 


General  remarks. 


Qon  mounted  on  10-inoh  proof  car- 
riage. 

Obturating  friction  primers. 

The  gun  nas  a  preponderance  in 
front,  so  that  it  nndonbtedly  is 
depressed  by  the  motion  of  the 
projectile  in  the  bore. 

The  elevating  apparatus  was 
broken,  ana  a  rope  was  put  on 
breech  and  secured  to  top  car- 
riage ;  but  this  allowed  too  m  uch 
movement  of  the  gun  for  accu- 
rate shooting,  and  the  firing  was 
discontinued. 

Aimed  at  the  center  of  bull's-eye. 

The  vent  had  to  be  reamed  out 
before  firing. 

The  new  loclung  device  for  rotat- 
ing handle  fiUed  before  round 


mg 
243. 


The  gun  wss  washed  out  and  ex- 
amined after  each  round. 

Before  firing,  April  4,  a  new  tie 
rod  put  over  the  breech  to  hold 
gun  down  with  turn  buckles  on. 

Fired  into  sand  batts. 
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APPENDIX   28. 


Meoard  of  firing  with  lO-inoh  B.  L,  Hfle  (ate$l),  No  1,  t^pe,  Water- 

lOliJeot  of  flzlBg,  to  test 


Date. 


Aug.  10 


Aug.  10 


Aug.  10 


Aug.  10 


Aug.  10 


Powder. 


No. 

of 

fire. 


Kind. 


1895. 
Aug.  10     245 


246 


247 


248 


249 


250 


■49 
O 


o 


Weight. 


Number 
ofpriBms. 


JA>9.  Oz. 


119    I 
139 


% 


260      0 


119    m 
189    13{ 
5 


260 

0 

1  119 
139 

1 

'f 

t  260 

0 

no 

139 

f 

,260 

0 

no 

139 

f 

260 

0 

119 
139 

13* 

1* 

260 

0 

1,234 

1,444 

Igniter. 


1,282 

1,446 

Igniter. 


1,233 

1,245 

Igniter. 


1.238 

1.246 

Igniter. 


1,234 

1,244 

Igniter. 


1,234 

1,446 

Igniter. 


Projectile. 


Kind. 


9 


I 


I 


Weight. 


JAs.Oz. 
677     0 


678     0 


578     0 


678     0 


577     8 


578     0 


Travel 
of  shot 
in  bore. 


Inehtt. 
264.86 


264.85 


264.86 


254.66 


254.86 


264.86 


Etevar 

tion  by 

Soott 

sight 

on 
wheel. 


60 


67 


57 


87 


67 


67 


Eleva- 
tion, 
quad- 
rant. 


O  V 

1    27 


1    26 


1    36 


1    26 


1    27 


1    27 


Deflec- 
tion, 
left. 


Points. 


PrBasure 

per  Bquare 

inohof 

bore. 


Pounds. 
O,  33.550 


/O,  33. 
\P.  34, 


rO,  83,818 
\P,  83. 


{ 


020 


O,  87,380 
P,  37, 0» 


{ 


{ 


{ 


O,  84.635 
P.  84,607 


O,  35,545 
P.  84,030 


O,  34,073 
P,  35.000 


TRIAL   OF   lO-INGH  B.  L,  SIFLE,  STEEL,  TYPE. 

vliei  Arsenal,  at  Sandy  Hook  Proving  Ground,  Augntt  10, 1896, 
accuracy  of  gun  at  1  mile.  J 
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Recoil. 

Coun- 
ter re- 
coil. 

Wind, 
strength 
and  di- 
rection. 

Special  remarks  about  each  Are, 
such  as  effect  on  piece,  action 
of  breech  mechanism,  consump- 
tion of  powder,  sound  of  pro- 
jectile in  flight,  scattering  of 
firagments,  etc 

General  remarks. 

Ft,  In. 

FL  In. 

}0      3J 

6      3i 

leter,  30.14;  thermometer,  S4<>;  humidity,  00. 

Righting  shot.    Struck  150  yaids 
beyoira.    Aod  attached  to  front 
transom,     holding     eleyating 
screw,  bent. 

TABGST. 

From  center  of 
target 

From  center  of 
impact. 

1    Ver- 
tical. 

Hori- 
Bontal. 

Ver- 
ticaL 

Horl- 
sontal. 

• 

1 

< 

• 

1 

1 

S 

i 

1 

• 

1 

i 



Oun  mounted  on  10-inch  proof  car- 

}6     8 

0      3 

FL 

•  «  •  • 
1 

Ft. 
0.75 

Ft. 

•  •  •  • 

FL 

7 

Ft, 

•  •  •  fl 

FL 
18 

Ft. 
0.2 

Ft. 

•  •  •  ■ 

riage. 

Obturating  friction  primers. 

The  tray  latch  failed  to  hold  the  con- 
sole when  the  block  was  being 
dosed,  in  each  round. 

82,000  ooppers  of  1880. 

The  target  was  not  visible  from  the 

'}  0      3 

0     3 
6     8 
0      3 

1 

9 

1 

0.5 

■  •  ■  • 
•  •  •  ■ 

7 
8 
8 

4.65 
.15 

•  *  •  • 

•    •    •    ■ 

.2 

•  •  •  • 

0.8 
.8 

gun. 
The  gun  was  aimed  at  a  point  on 

buttKo.2. 
Plane  of  Are  not  obtained. 
Firing  conducted  by  Lieut.  W.  8. 

Peirce,  Ordnance  i)epartment,  in 

the  presence  of  the  board  for  test- 

}«     3 
\6      3 

4 

5.5 

•  •  •  • 

•  •  •  • 

L35 

•  •  •  ■ 

ing  rifled  cannon.    Present:  MiO* 
F.  H.  Phipps,  Ordnance  Depart- 
ment;   Lieut.  W.  &  Peirce,  Ord- 
nance Department 
W.  S.  Peiroe,  Lieutenant,  Ordsanoe 
Department,  U.S.A. 
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L2 
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APFEHDIX   as. 
lleeord  of  firing  aitk  10-inoh  B.  L.  ri)h  (*leel),  JTo.  J,  Igpt,  WaUnliel  Jnenat, 

[Oltj«ctaf  Irlnc 


So. 

TawArr. 

Prqjeatlls. 

Obwrrwl 
UmBuf 
fligbt. 

Fr<*.ur.. 

""' 

Kind. 

^•"!"'  ;o?^sr  . 

Kind. 

■Wnlght. 

of  Bbcil 

In  bote 

"-■■■ 

1305. 
Sept.  !S 

»ept.25 

2S1 
2S1 

tit 
M7 

2E0 

2 

7^ 

Igniter. 
Ignit.r. 

i,a« 

Ig^lOT. 

i,a!8 

1,328 
IgnltBT. 

JitS 

I,  all 
i,m 

IgDll™. 

1,307 

1,31{B 

IgUltBT. 

1,30T 

1 
1 

] 
1 

286.  IB 
2SS.1S 
2S5.1E 
250.15 
1S5.I0 
255.15 
255.15 
255.15 
256.15 
286.15 

15      0 
IS     0 

IS     0 

IS     0 
15      0 

(5:!!:S 

(K,  10.O4O 
I  0.  30.520 

ti.  30,400 
[K.  30,420 

IE,  30.500 
10,  00,500 

1 

»0i 

31 

a&i     0 

Sept.  25 

sip 

2W      0 

Sept.  M 

1?  lit 

26«    a 

sip 

300      0 

Sap(.16 

sip 

"B"! 

11 
11 
11 

258      0 

S.pt.2S 

is  ip 

Sept.  S5 

Ts| 

ScptM 

1F| 

TBUL  OP  10-INCH  B.  L.  RIFLE,  STEEL,  TYPE.  443 

at  Sandy  Hook  Proving  Ground,  firom  Stpiembor  £6, 1896,  to  January  29, 1896. 
to  obtain  range.] 


Itoooil. 


Ft.  In. 

4      0 


4      0 


4      0 


4      0 


4      0 


4      0 


4      0 


4      0 


4      0 


4      0 


Coanter 
rocoil. 


Ft.  In. 


8     9 


Wind. 

Btrenffth 

and  dmc- 

tion. 


3    11 


4     0 


4      0 


4      0 


4      0 


4      0 


4      0 


4      0 


§ 
I 

.a 

o 

12 

i 


5 


3 

I 


a 

es 


=3 

a 

I 


a 


Special  remarks  abont  each  flre,  each 
as  effect  on  piece,  action  of  breecb 
mechanism,  consumption  of  powder, 
sound  of  prqiectile  in  flight,  scatter- 
ing of  fragments,  etc. 


TARGET. 


Bange. 


TardM. 
11,483 


11,602 


11,230 


11,839 


11,080 


0,449 


0,387 


0,292 


0,385 


0,290 


From  center  of  Impact. 


Longitudinal. 


Tarda. 
30.2 


56.2 


288.2 


88.4 


20.4 


24.4 


Yard: 


210.8 


Lateral. 


Right. 


Loft. 


107.8 


88.0 


70.0 


TardM. 
9.8 


1.8 


29.8 


6.0 


1.0 


4.0 


Tarda. 


18.2 


28.2 


1.4 


10.4 


General  remarks. 


Gnn  moonted  on  10-lnch  barbette 

carriage. 
Obtnratuig  fHction  primers. 
Fired  to  sea. 
Scott  sight  used  for  direction 

and  quadrant  for  eleyatlon. 
Gun  washed  out  and  examined 
after  each  shot. 

Yards. 

Greatest  range 11,080 

Least  range 11,280 

IMspersion  in  range ...       450 

Lateral  dispersion 53 

Mean  range 11,440.8 

Mean  longitadinal  de- 
viation  from   center 

of  impact 129. 84 

Mean  lateral  deviation 
from  center  of  impact        18. 50 


Yards. 

Groatmt  range 0,448 

Leaatrange 0,990 

Dispersion  in  range 160 

Lateral  dispersion 10 

Mean  range 0,800.0 

Mean   lonffitndinal  de- 
viation from  center  of 

impact 55. 08 

Mean  lateral  deviation 
from  centerof  impact.        4. 72 
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Rt<x>rd  cffiHng  with  IO-ln«&  B.  L.  rifi*  (ataal),  Jfo.  1,  Inw,  WaUn>U«t  Anmal,  at  Sandg 


Lhi.    Ot. 

iisiji. 


ArKTaafUa 


IS  la , 


•  {5:  S 


TBIAL  OF   10-INCH  B.  L.  RIFLE,  STEEL,  TYPE.  i. 

Book  J'roHng  (inmud,  from  S»pUmb«r  t5,  1896,  to  Januarf  t9,  J59«— Continned. 
to  obtain  nog*.] 


wi  J       !  SpeoUl  nmuki  (boat  ««h  fln.  nob 

«l  ..-.i.i.'h  "  eHboi  OB  pi«0fc  MtlOD  of  braooh 

II  !!^aS^   I  mwhMiBn.eoiwuiDptionofBoiriw, 

1.  \  Mddiroc-  I  (n„„rtofp™j«tileinajgbt,io«tt«T- 


Ilssfr 


Bulge.  I  LongltiidhuiL 


Kapc  Btruded  In  bgtottng  >bot— . 


TanU. 
..  8.TW 

.- 8,UI 

Dltperalon  In  nuig« . .     Its 

Latanl  dltpanioii 28 

Haul  range S,  MX).  4 

Ueao  longltnillDal  de- 
TiatloB  from  eenlci 
ofimpaot K.W 


ll^nailoiu  takeD  after  roand 

FliiDg  ooadooteil  b;  Lloat.  C 
B.  Wbeeler,  Ordnuee  Deput- 


rioff  conduoted  by  Llmt.  W, 
i.  raroeiSMlataDt  proof  offl- 


446 


APPENDIX   28. 


Beoard  of  firing  with  lOAnch  B,  L,  rifle  (Bieel),  No.  1,  tjfpe,  WatervUet  Arsenal,  at  Sandy 

[Ol^Ject  of  firing. 


Date. 

No. 

of 

fire. 

270 

271 
272 
273 
27i 
275 
270 
277 
278 

279 

1 

280 
281 

Powder. 

Prq}eotile. 

Obaerred 
time  of 
flight. 

Travel 
of  shot 
in  bore. 

Eleva- 
tion. 

Preeaore 

per  square 

inch  of 

bore. 

Kind. 

Weight. 

Number 

Kind. 

Weight 

1896. 
Jsn.   10 

si 

1 

• 

> 

f 
t 

r 

• 
1 

4 

Lba,   Oz. 

129    lU 
129    13{ 
5 

1,385 

1.884 

Igniter. 

1.385 

1,886 

Igniter. 

1,385 

1,385 

Igniter. 

1.837 

1,335 

Igniter. 

1,336 

1,385 

Igniter. 

1,335 

1.385 

Igniter. 

1.835 

1,336 

Igniter. 

1,335 

1,835 

Igniter. 

1,888 

1,888 

Igniter. 

1,838 

1.838 

Igniter. 

1,338 

1,338 

Igniter. 

1,381 

1,888 

Igniter. 

• 

•d 

J 

1 

3 

i 

m 

\ 

m 

■ig  ■ 

i 

Poundt. 
570 

'    570 
570 
570 
570 
570 
575 
575 
570 
670 
570 
570 

ti 

Inehet. 
256.06 

255.15 
255.15 
265.15 
256.15 
255.15 
265.15 
255.15 
255.15 
255.15 
255.16 
255.15 

o 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 

0 

0 
0 
0 
0 
0 
0 
0 

Poundg. 
f  J.  34,480 
\K.  94,920 

/H,  36,080 
11,  33.865 

r  J.  34,48» 
\K,  3S.00O 

/H,  36,6a) 
\I,  88.440 

f  J,  33,945 
XK,  84.356 

/H,  35.111 
\I.   38.340 

/ J.  83,800 
\K.   33,640 

/H,  36.000 
\I,  83.900 

10| 

11 

11 

lOJ 

10| 

m 

10| 

11 
11 

200     0 

Jan.   10 

129    13| 
129    13{ 
5 

200      0 

Jan.   10 

129  m 

129    13{ 
5 

200      0 

Jan.   10 

129    134 
129    13{ 
5 

200      0 

Jan.   10 

120    18| 
129    181 
5 

200      0 

Jul   10 

129    131 
129    13l 
5 

Jan.   10 

200      0 

129    131 
129    13^ 
5 

200      0 

Jan.   10 

129    131 
129    13l 
5 

200      0 

Jan.   10 

129    131 
129    13l 
5 

0 
0 
0 
0 

/J,   84,878 
\K.   36,366 

/H,   85,533 
\I,   32,280 

rJ,   32,100 

f  J.  34,156 
\K,  32,900 

200      0 

Jan.   10 

129    131 
129    13i 
5 

200      0 

Jan.   10 

129    131 
129    13i 
5 

200      0 

Jan.   10 

134    131 
129    13i 
5 

205      0 

B«ak  Proving 
to  obuln  range.] 


TKTAL   OF   10-INCH   B.  L.  BIFLE,  STEEL,  TYPE.  447 

Groiittd,/rM(  S^tembtr  US,  1895,  to  Jantiary  t$,  1896 — Coutinued. 


Wind. 
Di  itnnnh 
.  uddlno- 


Spoclal  mmuka  abont  euh  flm,  ai 
■■  ellMt  oa  plsos,  notion  of  br«- 
nMotau>Um,(uiDanmptloii  of  powd 
Mund  orpnilsotlle  In  BJf ht,  lontl 


Fmn  center  at  liupKt. 


monnted  on  I  D.ii]ch  bubetta 

ObtnriillDE  Mctlon  prlmen. 

Find  to  to*. 

Aimed  by  Scott  »l|ht  Mo.  SZT.  at 
a  ■mell  tirfret  abont  1  foot 
•qaare,  plautsd  abont  MO  foot 

Qan  waihKd  ont  and  eiamlned 

after  eacb  niaad. 
Ronnd  Ztis   The  rope    of  abot 

hoiat  atranded. 

Yard*. 

QreaUitrange. ti,3W.<l 

Laut  raaso S.151.W 

Dlipenlou  In  tatiKe ...       MM 
Qraateat  deviation....       U.Stl 

Leaat  daviatioa U.  2IS 

Lateral  dUperalon ....        13.  B03 

Heanranse S,lM.g§S 

Uean  devTatlon ia.7M 

Heao  longitudinal  de 

deTlMlon    trma    tbe 

oenteiof  Impaot —        27.837 
Mean  lateral  devlatlDU 

from  oenter  of  liD  pact         2.041 

Center  of  iiDiwt 37.  M3 

Mean  detUtloti   trom 

■  neof  fl« IB.TM 

Firing  oondneted  b;  LleiiL  W.  S. 
Peiroe,  Ordnanee  Department, 


5.3U.Daij,iun.il 
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Bteifril  of  firing  wiU  JO-laeh  B.  L.  Hfi»  (i(mI),  No.  1,  ifpe,  WatenUtt  Antmal,  al  Samdy 

[OUeot  of  flrins.  f>  tMt 


■W«l«ht.  o?^^.   Kind.     Wdgbt      *«''*■     '■  ''^- 


IdcRoI 


ill 


I        i.MS 


'  i  P.  »7. « 


TRIAL  OF   10-INCH  B.  L.  EIFLE,  STEEL,  TYPE.  449 

Ecok  Proving  OnHfnd,  from  Stptemb«r  tS,  1895,  to  Jatutarf  £9, 1896— CoDtliiaed. 
■aenno;  *t  (.VDO  yaida.l 

I  Wind. 
. .  uatCTi  BtreoEth 
'    neoU.  Ind  dfiw- 


•>■ 

J! 

nUl. 

t» 

i 

1 

i 

1 

W.S 

w 

... 

10.  s 

u.» 

... 

,. 

I&M 

U.5 

17 

" 

13 

Gun  monnted  on  lO-incb  tutrbeUe 

OMaraUajt  Motion  piimm. 
Find  at  S.OM.yard  Urget  HlmcKl. 
The  two  HMwi  of  the  duit  gii»rd 

In  th«  ligbt  and  nait  lo  the 

mini  clip  ara  broken. 
Konnd  »fi:  Two  link*  were  re- 

Rnnnd  S88:  All  boldlDg-dnwii 
boltfl  tiffhtenad ;  tbbm&ro  Indl- 
oationa  of  a  alisht  mocament 
oftaoe  pUle  on  ruaiidatlon. 

ICed  aer^  IjcnltPr  uhdiI  en  for^ 
■anl  aectlon  ut  caTtrldge  and 
a  doable  tbiofcneaa  nf  Kwlaa 
■nualln  on  the  Uat  Motion. 

Center  of  Inipaot !  Feet. 

Below ia.3 

Left 15.383 

Mean   vertled    dcrlatlon 

from  centoref  impart..    l.U 
UninboriunUlderlattoD 
fttnn  oenteror  Impact..    1.<KI7 

berof  impaet 1.VH 

Uaan  deriatlan  tuna  plane 
orfire lt.IlT 


[Target  b;  Soott  aight  al< 


0  .strnokKiKardaiBrnnl 


ack  IB  yardi  in  Itont. 


1   Terttcnl  deTlatlon 
....m  cmterDf  Impaet..    0.  TB 
Mean  borimDtal  deviation 
'  tmi  canterof  Impact..    O.llE 
i-a  deviation  from  oen- 

._rof  Impart 0.780 

Mean  deviktion  from  plane 
I       ofllre 1B.3M 

I  Flrlae  eandnct(4  by  Lient  W.  8. 
Peinio,  OrdnaoM  Denarlment. 
In  Ibe  preannce  of  the  Itwd 
ror  Teai^ng  SlHed  Cannon. 
FortheEoardt  Iwar Arnold. jr.. 
Major,  Ordnance  UopartDHUiti, 

U.S.A.,  r 


.-,  prealdent. 
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Star  gauging  of  lO-inok  B.  L»  rifle  (steel),  No,  1,  type,  Waiervliet  Araenalf  at  Sandy  Hook 

Proving  Ground — Continaed. 

GROOVES. 
[0.90845-lnch  ring  and  10-inch  points.] 


IncboH  from 
muKsle. 

After  217 

roundft, 

Apr.  26, 

1804. 

After  292 

rounds, 

Feb.  8, 

1806. 

Inches  from 
mnzde. 

After  217 

rounds, 

Apr.  26, 

1894. 

After  292 

rounds, 

Feb.  8, 

1896. 

Inches  from 
1     muszle. 

After  217 

rounds, 

Apr.  26, 

1894. 

Inches. 
10.1465 
10.1500 
10. 1585 
10.1580 
10.1605 
10.1595 
10.1645 
10.1680 
10  1680 

Aft«r292 

ronnda, 

Feb.  8, 

1896. 

0 

Inches. 
10. 1170 
10.1235 
10. 1245 
10.1230 
10. 1220 

Inches, 
10. 1165 
10.1205 
10. 1226  { 
10.1205  ' 
in  I'znA 

100 

Inches. 
10. 1250 
10.1255 
10. 1255 
10. 1270 
10.1265 
10. 1266 
10.1285 
10. 1295 
10. 1310 
10. 1310 
10. 1320 
10. 1310 
10.1360 
10.1385 
10. 1365 
10. 1395 
10. 1415 
10.1425 
10. 142U 
10. 1445 

Inches. 
10. 1235 
10. 1235 
10.1245 
10. 1265 
10.1265 

'  200 

Jnekes. 

5    

105 

205 

10 

110 

210 

15 

115 

215 

20 

120 

220 

25        ... 

10. 1215  '    10. 1205 
10.1220       10.1215 
10.1220       10.1205 
10. 1205  1    10. 1205 
10. 1225       10. 1205 
10. 1215  1    10. 11115 
10. 1225  I    10. 1215 
10. 1255  1    10. 1225 
10. 1245  !    10. 1225 
10. 1240       10. 1215 
10. 1240  <     10. 1235 
10. 1245  ,    10. 1235 
10.1225       10.1215 

125 

10.1255 
10. 1265 
10. 1275 

222 

30 

130 

2*24 

35 

135 

226 

40 

140 

10. 1315 
10. 1345 
10. 1345 

228 

46 

145 

,  230 

10.1705    

50 

150 

232 

10.1710  ' 

55     

155 

10.1355 
10. 1405 
10. 1435 
10. 1485 
10. 1465 

i  234 

10. 1705 
10. 1785 

6U 

!  160 

2^6 

65 

,  165 

238 

10.1805    

70 

170 

240 

10.1805 
10.1820 

75 

175 

242 

m           «•«*•••« 

80 

180 

10. 1525 
(a) 

244 

10.1890 
10. 1915 
10. 1910 
10. 1905 

85     

185 

:  246 

00 

10.1220 
10.1230 

10. 1205 
10.1225 

190 

!  248 

05 

195 

250 

a  No  contact  aft«r  180  inches. 
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Appendix   29. 


TBIAL  OF  CBOZIEB  lO-INCH  WIRE-WOUND  B.  L.  BIFLE. 

Sandy  Hook  PBOviNa  Ground, 

February  12^  1896. 

Beport  of  Board  for  Testing  Killed  Cannon,  appointed  ander  tbe  act 
of  Congress  approved  Jnly  6, 1884. 

The  10-ineh  Crozier  wire-wonnd  rifle  was  tarned  over  to  the  board 
at  the  Sandy  Hook  Proving  Ground,  Sandy  Hook,  N.  J.,  for  test  in 
compliance  with  instructions  of  the  Chief  of  Ordnance,  U.  S.  A.,  dated 
January  20, 1896. 

When  received  by  the  Hoard  it  had  been  fired,  in  all,  275  rounds, 
and  was  so  eroded  as  to  be  no  longer  in  suitable  condition  for  firing. 
The  Board,  therefore,  has  had  no  opportunity  of  witnessing  the  test  or 
personally  observing  the  workings  of  the  gun.  From  an  examination  of 
the  gun  and  the  results  of  firings  made  by  the  Ordnance  Board  which 
it  had  an  opportunity  of  considering,  the  Board  finds  that  the  general 
programme  adopted  for  the  10-inch  B.  L.  rifle,  steel,  No.  1,  was  followed 
in  this  test  and  that  the  gun  satisfactorily  met  all  requirements  as  to 
rapidity,  accuracy,  and  general  efficiency.  The  following  facts  are 
taken  from  the  records  of  firing  of  this  piece,  which,  together  with 
plots  of  targets,  stai-gauge  re<;ords,  and  impressions  of  the  bore,  were 
forwarded  to  the  Chief  of  Ordnance,  U.  S.  A.,  with  the  report  of  the 
Ordnance  Board  under  whose  direction  the  firings  were  made.  Gen- 
eral attention  to  these  papers  is  invited  by  the  Board  in  connection 
with  this  rei)ort. 

A  description  and  drawings  of  this  gun  are  on  file  in  the  Ordnance 
Department. 

The  gun  was  designed  for  a  pressure  of  42,000  pounds  per  square 
inch  and  a  muzzle  velocity  of  2,100  feet  per  second,  using  from  2(M) 
pounds  to  290  pounds  of  brown  prismatic  powder  and  a  projectile 
weighing  575  pounds. 

A  total  of  275  rounds  have  been  fired,  of  which  20  gave  pressures 
below  35,000  pounds  per  square  inch,  14  between  35,000  and  40,000 
pounds,  231  between  40,000  and  45,000  pounds,  and  10  over  45,000 
pounds.    The  maxitnum  pressure  was  46,000  pounds  per  square  inch. 

Targets  were  made  as  follows: 

After  94  rounds,  of  ten  shots  at  3,000  yards  with  3.0i  feet  mean  deviation. 
After  107  rounds,  of  ten  shots  at  1  mile  with  1.8  feet  mean  deviation. 
After  128  roands,  of  ten  Hbots  at  1  mile  with  4.64  feet  mean  deviation. 
After  189  rounds,  of  eight  nhots  at  1  mile  with  1.89  feet  mean  deviation. 
After  189  rounds,  of  eight  shots  at  1  mile  with  2.29  feet  mean  deviation. 
After  270  rounds,  of  five  shots  at  1  mile  with  1.95  feet  mean  deviation. 

The  fourth  and  fifth  targets  were  of  alternate  shots  to  insure  identity 
of  conditions  in  the  test  of  two  methods  of  sighting. 

455 


456  APPENDIX   29. 

The  gun  is  now  so  eroded  at  the  commencement  of  the  rifling  that  it 
is  not  considered  jadicioas  to  subject  it  to  farther  firing  if  a  refining  of 
the  tube  is  contemplated. 

Taking  into  consideration  the  fact  that  an  anasnally  large  propor- 
tion of  the  number  of  rounds  fired  gave  pressures  equal  to  or  exceed- 
ing the  designed  pressure,  the  Boa^  considers  the  endurance  of  this 
piece  as  entirely  satisfactory. 

The  lOinch  Crozier  wire- wound  rifle  has  been  subjected  to  the  proper 
test  for  the  determination  of  the  endurance  of  the  same,  and  the  Board 
therefore  considers  that  the  lOinch  Orozier  wire- wound  rifle  is  a  suita- 
ble gun  to  be  put  in  the  Government  service. 

The  Board  considers  that  it  is  highly  desirable  to  test  the  efTect  of 
relining  the  tube,  and  to  that  end  recommends  that  this  gun  be  relined 
and  subjected  to  such  further  test  as  may  be  deemed  advisable. 

IsAAO  Arnold,  Jr., 
Major  J  Ordnance  Department,  U.  8.  J..,  President. 

Frank  H.  Phipps, 
Major,  Ordnance  Department,  U.  8.  A. 

J.  W.  Beilly, 
Major,  Ordnance  Department,  U.  8.  A, 

Frank  Heath, 
Captain,  Ordnance  Department,  IF.  8,  A. 

W.  8.  Peirge, 
Lieutenant,  Ordnance  Department,  U.  8.  A.,  Beoorder. 

(3710— Enc.  13) 
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TRIAL  OF  IB-INCH  B,  L.  BIFLE,  STEEL,  TYPE, 

(2  plates.) 

Sandy  Hook  Pbovino  Ground, 

October  11, 1896. 

Report  of  test  made  by  the  Board  for  Testing  Bifled  Oanm)ii,  ap- 
pointed under  the  act  of  Congress  approved  July  5, 1884.  ^ 

The  12-inch  B.  L.  rifle,  steel,  No.  1,  was  turned  over  to  the  f  oard  at 
the  Sandy  Hook  Proving  Ground,  Sandy  Hook,  N.  J.,  for  test  in  com- 
pliance with  instructions  of  the  Chief  of  Ordnance,  U.  S.  A.,  dated  April 
20, 1892, 

DESGHIPTION. 

The  description  of  this  piece  is  omitted  as  it  has  already  been  folly 
described  in  the  Report  of  the  Chief  of  Ordnance,  1891,  page  185. 

Thirty-two  rounds  had  been  fired  from  this  gun  before  it  passed  into 
the  hands  of  the  Board.  Of  this  number  nearly  all  were  fired  in  the 
proof  of  different  lots  of  powder  manufactured  for  the  test  of  this  gun. 

The  pressures  obtained  in  these  rounds  ranged  as  foUoinrs: 


Between 
16,000  and 

24,000 
pounds  per 
sqnareinch. 

Between 
24,000  and 

80,000 
pounds  per 
square  inoh. 

Between 
30,000  and 

35,000 
pounds  per 
square  inch. 

Between 
35,000  and 

88,000 
pounds  per 
squarelnch. 

Over  88,000 
pounds  per 
squarelnch. 

4 

9 

8 

4 

6 

No  pressures  were  recorded  for  two  rounds. 


MOUNTS. 

The  mounts  used  in  the  test  of  this  gun,  together  with  the  total 
number  of  rounds  fired  from  each,  are  as  follows: 

Bounds. 

Imitation  Krupp  carriage 62 

Schneider  carriage  on  gonlift 121 

12-inch  barbette,  Bervice 38 

12-inch  proof  carriage 6 

Total 227 
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TEST. 


The  Board  adopted  the  following  programme  for  the  test  of  this  gun 


KNDURANCK. 


The  gun  to  bo  fired  250  rounds,  using  a  charge  of  about  450  pounds  of  powder  and 
a  projectile  weighing  1,000  pounds,  giving  a  muzzle  velocity  of  about  1,975  feet  per 
second  and  a  iiroHsure  of  about  37,000  pounds  per  square  inch.  Pressures  and  veloci- 
ties to  be  taken  and  the  gun  star-gauged  and  impressions  made  as  often  }ia  the  Board 
may  deem  necessary ;  this  test  to  include  the  following  tests  for  accuracy,  range,  and 
rapidity. 


ACCURACY. 


Fifteen  rounds  in  groups  of  5  each  at  the  3,000-yard  target;  12  rounds  in  g^ups 
of  3  each  to  sea  using  elevation  of  5^,  10^,  15^,  and  20^. 

RAPIDITY. 

One  or  more  groups  of  10  rounds  each,  all  facilities  being  used  to  overcome  unnec- 
essary delays  in  firing. 

The  programme  of  test  was  subsequently  amended  by  the  Board  as 
follows : 

That  20  rounds  in  groups  of  5  each  1;e  fired  to  sea,  usin^  elevations  of  5^',  10^,  15°, 
and  20^',  or  the  maximum  elevation  attainable  on  the  carriage  on  which  the  gun  may 
be  mounted.  All  the  remaining  rounds  to  be  fired  with  charges  of  about  500  pounds, 
giving  pressures  not  to  exceed  38,000  pounds  per  square  inch. 

POWDER. 


The  requirements  of  the  powder  for  the  12-inch  B.  L.  rifle,  steel, 
type,  are  as  follows : 

Kind  of  powder,  brown  prismatic. 

Charge pounds . .  450 

Pressure pounds  per  square  inch. .  37,  OuO 

Initial  velocity feet  per  second..  1,975 

From  the 'firing  record  it  will  be  seen  that  powder  fulfilling  these 
requirements  was  not  obtained  in  any  quantity  until  the  test  of  the 
gun  had  been  more  than  half  completed. 

The  table  given  below  shows  the  different  powders  used  in  this  gun 
and  the  number  of  rounds  fired  with  each : 


German  brown  prismatic : 

For  10-inch  rifle 

For  12-inch  rifle 

Du  Pont's  brown  prismatic : 

V.P 

V.P.,lot2 

V.P.,lot3 

V.P.,lot4 

V.P.,lot5 

V.P.,lot6 

V.P.,lot7 

V.P.,lot8 

V.P.,lot9 

V.P.,lotlO 

French  smokeless,  B.  N 

Du  Pout's  brown  prismatic : 

V.P.,lotll 

Mixture  of  9  and  11 

V.P.,lotl3 

V.Y.,lot3 


Rounds. 


2 
7 

4 
4 
4 
6 
5 
4 
4 
4 
4 
5 
8 

3 
1 
3 
2 


Du  Pout's  brown  prismatic — Cou. 
V.P.,lotl2 


V.  P.,  lot  14. 
V.  P.,  lot  15. 
V.  P..  lot  16. 
V.  P.,  lot  17. 
V.  P.,  lot  18. 
V.  U.,  lot  16. 
V.  P.,  lot  24. 
W.R 

W.  Q 

w!  U.,  lot  2 
w.z 

W.  Z.,lot2. 
W.Z.,lot4. 
W.  Z.,lot5. 
W.  Z.,lot6. 


Total 


KotuidH. 

2 

4 

8 

3 

1 

3 

1 

4 

2 

9 

4 

3 

25 

12 

31 

45 


227 
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PBOJBCTILBS. 


The  projectiles  used  were  cast-iron  shot.    The  following  table  shows 
the  number  of  rounds  fired  with  the  different  lots  and  weights  used: 


Gored  Ahot — 
Solid  Bhot: 

Lot  317.... 

Lot  333.... 

Lot  344.... 

Re  banded. 

Lot  873.... 

Lot  337.... 

Lot  650.... 

Lot  000.... 

Lot  709.... 

Total... 


Weight. 

Rounda. 

1 

'  Pounds. 

850 

1 

1.000 

50 

1,000 

38 

;      1,000 

20 

1,000 

5 

1.000 

45 

1,000 

3 

1,000 

21 

1,000 

8 

1,004 

36 

227 

The  increased  weight  of  the  shot  of  lot  709  was  due  to  the  use  of 
larger  bands,  which  the  condition  of  the  bore  of  the  gun  rendered 
necessary  toward  the  last. 


BNDUEANCK. 


Tn»  GUN. 

The  12.inch  B.  L.  rifle,  steel,  Ifo.  1,  has  been  fired  227  rounds.  Of 
this  number  135  have  given  pressures  above  35,000  pounds  per  square 
inch.  The  maximum  pressure  recorded  was  73,800  pounds  per  square 
inch.  As  a  result  of  this  test  the  only  injury  discoverable  is  that  due 
to  the  erosion  of  the  powder  gases.  In  all  other  respects  the  gun  is 
apparently  able  to  endure  an  indefinite  number  of  additional  rounds. 
The  erosion,  however,  has  now  proceeded  so  far  as  to  affect  the  accu- 
racy of  fire.  For  this  reason,  and  also  to  permit  the  relining  of  the  tube, 
should  that  be  desired,  the  Board  suspended  fiirther  test  of  this  gun. 

The  efi'ect  of  this  erosive  action  upon  the  accuracy  was  not  material 
until  after  the  one  hundred  and  eighty-fifth  round.  At  this  point  it 
was  noticed,  as  in  the  case  of  the  10-inch  B.  L.  rifle,  steel,  that  the 
travel  of  the  projectile  had  decreased  and  that  the  service  band  did 
not  take  the  rifling  well.  At  the  one  hundred  and  ninetieth  round  the 
diameter  of  the  band  was  increased  0.1  inch,  with  marked  effect  upon 
the  accuracy  of  fire.  It  is  quite  evident  that  the  use  of  these  larger 
bands  prolonged  the  life  of  the  gun  by  some  40  rounds.  With  the  same 
charge  the  muzzle  velocity  was  increased  about  30  feet  per  second,  and 
the  pressure,  which  had  fallen  below  35,000  pounds,  was  brought  up  to 
38,000  ]K>unds  per  square  inch. 

A  slight  forward  movement  of  the  chase  hoops  occurred  during  the 
early  part  of  the  test.  The  muzzle  hoop  projected  about  0.05  inch  in 
front  of  the  tube  at  the  muzzle.  Further  firing  did  not  sensibly  increase 
this  distance,  the  hoops  apparently  having  readjusted  themselves  in  a 
more  stable  position. 

BBEEOn  MECHANISM. 

The  gas-check  cups  with  which  this  gun  was  originally  fitted  caused 
great  trouble  at  first.  They  were  continually  sticking  and  rendering 
very  difficult  the  work  of  opening  the  breech  after  firing.  At  the 
eighty-third  round  one  steel  split  ring,  placed  next  the  rear  cup,  was 
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tried,  and  at  the  next  round  a  second  ring  at  the  front  cup  was  added. 
No  further  trouble  was  experienced  from  this  source. 

The  pinions  of  the  rotating  gearing  as  originally  made  proved  too  weak. 
At  the  fifteenth  round  a  tooth  of  the  crauk-shafb  pinion  broke,  became 
wedged  and  prevented  rotation  of  the  block.  To  open  the  breech  the 
translating  stud  on  the  block  had  to  be  cut  off  and  the  breechplate 
removed.  A  new  tooth  was  put  in  the  pinion,  and  a  new  translating 
stud  fitted  to  the  block.  At  the  nineteenth  round,  however,  the  new 
tooth  broke  in  the  same  manner.  The  pressures  recorded  for  these  two 
rounds  were  33,820  i)ounds  per  square  inch  for  the  first,  and  less  than 
28,000  pounds  per  square  inch  for  the  second.  After  the  nineteenth 
round  a  new  pinion  and  crank  shaft  were  put  in,  but  at  the  twen^- 
seventh  round  one  tooth  in  the  new  pinion  and  two  in  the  middle  pin- 
ion broke.    The  pressure  was  46,100  pounds  per  square  inch. 

The  broken  pinions  were  replaced  by  double-shrouded  ones.  These 
appeared  to  be  strong  enough  and  gave  no  trouble,  even  with  the  very 
high  pressures,  subsequen^y  attained.  After  the  two  hundred  and 
twenty-fifth  round  a  tooth  in  the  pinion  of  the  compound  gesiv  was 
found  broken.  The  appearance  of  the  fracture  indicated  that  the  tooth 
had  been  cracked  for  some  time. 

Some  trouble  was  also  experienced  at  first  with  the  tray  latch  spring 
bolt.  The  small  diameter  of  the  bolt  permitted  it  to  rise  and  jam  in 
the  threads  of  the  translating  roller  when  the  block  was  being  ran  in. 
After  the  eighty- third  round  the  bolt  was  increased  iu  diameter  and 
since  that  time  has  given  less  trouble. 

In  service  guns  this  bolt  is  provided  with  a  broad  shoe  of  steel  on  its 
upper  end  which  renders  such  jamming  impossible. 

The  translating  stud  and  roller  ou  this  gun  can  not  be  considered 
satisfactory.  The  stud  has  bearing  in  the  threads  of  the  roller  practi- 
cally only  along  one  element.  This  resulted  in  continual  barring  of 
the  stud  and  the  indenting  of  the  threads  of  the  roller  at  the  points 
corresponding  to  the  open  and  closed  positions  of  the  stud. 

The  12-inch,  Ko.  16,  with  which  the  rapidity  test  was  made  had  sev- 
eral new  features  in  its  new  breech  mechanism.  The  bearing  sorfaoes 
of  the  translating  stud  were  much  increased  by  giving  them  an  heli- 
coidalforra,  and  the  groove  in  the  translating  roller  was  cut  with  uni- 
form pitch  throughout.  A  device  for  locking  the  block  to  the  tray 
when  the  block  is  withdrawn  had  also  been  added.  These  alterations 
were  considered  distinct  improvements  by  the  Board,  and  their  general 
adoption  is  recommended. 

The  test  of  this  gun,  as  well  as  of  similar  guns  of  smaller  caliber,  has 
developed  the  fact  that  when  new  pads  are  used  there  is  a  distinct  ten* 
dency  of  the  system  to  loosen  sufficiently  to  prevent  the  proper  simnlta- 
ueous  action  of  the  parts.  Thi  s  is  caused  by  the  compression  of  the  pads 
under  the  powder  pressure  to  which  it  is  subjected,  which  pressure  is 
five  or  six  times  as  great  as  the  pressure  which  can  be  given  the 
pad  in  manufacture.  When  the  system  becomes  loosened,  as  above 
described,  it  should  be  restored  to  its  normal  condition  by  screwing 
home  the  obturator  nut  without  undue  force,  but  sufficiently  to  hold 
the  parts  closely  together.  After  the  pad  has  received  its  permanent 
compression,  it  is  believed  that  the  spindle  system  is  sufficiently  elastic 
to  admit  of  its  being  forced  to  the  rear  under  the  powder  pressure, 
thus  aifording  an  opportunity  for  the  action,  under  shock  of  discharge, 
of  any  tendency  on  the  part  of  the  obturator  nut  to  screw  up  and  lock 
the  split  rings  and  pad  in  their  expanded  condition,  and  so  prevent 
free  movement  of  the  breechblock.    It  is  also  possible  that  this  sett>ack 
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of  the  system  may  be  sufficient  to  permit  the  spring  washer  on  the  spin- 
dle to  oecome  displaced,  as  described  later  on  in  this  report,  and  thus, 
independently  of  any  movement  of  the  obturator  nut,  to  produce  such 
an  expansion  of  the  gas  check  as  to  render  rotation  of  the  block  very 
difficult.  It  is  believed  that  this  subject  calls  for  careful  and  thorough 
investigation  with  a  view  to  the  adoption  of  the  modifications  necessary 
to  correct  the  imperfections  noted. 

With  the  changes  above  mentioned,  viz,  the  new  translating  stud, 
block-locking  device,  and  modification  of  the  spindle  system,  the  breech 
mechanism  will  be  serviceable;  but  the  Board  considers  that  this 
mechanism  is  not  as  well  adapted  to  12-inch  guns  as  it  is  to  the  smaller 
calibers,  and  it  is  therefore  recommended  that  steps  be  taken  as  soon 
as  practicable  with  a  view  to  the  selection  of  a  system  better  adapted 
to  guns  of  12-inch  caliber, 

ACOURAOY. 

Several  targets  have  been  made  at  different  ranges.    A  plat  of  each 
target  with  required  data  accompanies  this  report. 
The  accuracy  of  this  gun  is  considered  satisfactory. 

SAPIDITY. 

On  account  of  unavoidable  delays  in  getting  this  gun  upon  a  mount 
from  which  the  rapidity  trial  could  properly  be  made,  the  test  had  pro- 
ceeded to  the  point  where  further  firing  was  thought  unadvisable  before 
this  part  of  the  programme  was  reached.  Authority  was  therefore 
obtained  from  the  Chief  of  Ordnance,  under  date  of  July  29, 1896,  to 
make  the  rapidity  test  with  12inch  B.  L.  rifle  iN'o.  16,  a  gun  of  the  same 
model  as  the  type  gun.  On  cleaning  the  bore  of  this  gun  for.the  trial, 
what  appeared  to  be  a  crack  was  noticed  near  the  origin  of  the  rifling. 
An  impression  of  the  bore  taken  at  this  point  show^  a  fine  line  run- 
ning diagonally  across  the  grooves  and  lands  extending  circumferen- 
tially  about  3  inches.  It  was  impossible  to  decide  certainly  whether 
this  was  actually  a  crack  or  merely  the  result  of  erosion.  The  Board 
therefore  decided^  before  proceeding  with  the  rapidity  test,  to  fire  five 
rounds  with  service  pressures,  examining  the  bore  after  each  round. 
This  was  done.  An  impression  of  the  bore  was  also  taken  after  the 
third  round.  On  this  impression  the  outline  of  the  suspected  crack  was 
shorter  and  less  well  defined,  and  the  Board  accordingly  concluded  that 
it  was  merely  the  result  of  erosion. 

A  rapidity  test  of  five  rounds  was  then  fired,  the  gun  being  mounted 
upon  the  12-inch  barbette  carriage,  type.  The  time  for  the  five  rounds 
was  25  minutes  20  seconds.  After  the  third  round  the  block  was  rotated 
with  great  diffictilty.  The  spindle  nuts  were  found  to  have  tightened, 
expanding  the  split  rings  and  pad.  Four  minutes  and  16  seconds  were 
consumed  in  loosening  these  nuts.  After  the  fourth  round  trouble  was 
again  experienced  in  rotating  the  block,  causing  a  frirther  delay  of  1 
minute  26  seconds.  On  closing  the  breech  for  the  fifth  round  the  block 
was  translated  and  rotated  with  the  utmost  difficulty.  The  result  of 
this  trial  was  considered  unsatisfactory.  At  its  close  the  breech  mech- 
anism was  taken  apart  for  inspection.  It  was  found  that  the  spring 
washer  on  the  spindle  had  in  some  way  become  displaced  and  by  drop- 
ping down  between  the  obturator  nut  and  the  rear  friction  washer  had 
thus  wedged  the  spindle  back,  expanding  the  gas  check  and  causing  it 
to  bind  in  its  seat*    The  spring  washer  was  much  cut  and  deformedt 


TRIAL   OP   12-INCH    B.  L.  RIFLE,  STEEL,  TYPE.  463 

The  undersigned  members  of  the  Board  while  agreeing  with  most 
of  the  opinions  and  conclusions  of  tlie  remaining  members,  as  above 
expressed,  must  dissent  from  that  part  relating  to  the  compression  of 
the  pad,  the  elasticity  of  the  spindle  system,  and  the  action  of  the  obtu- 
rator and  locking  nuts  under  firing. 

It  is  fully  recognized  that  the  proof  charges  will  considerably  com- 
press a  new  pad  but,  in  subsequent  iiring,  unless  pressures  considera- 
bly in  excess  of  the  proof  are  experience  it  is  not  believed  that  any 
such  additional  compression  can  occur  as  would  be  required  to  afford 
the  obturator  nut  opportunity  for  tightening  or  necessary  to  so  alter 
the  adjustment  of  the  system  as  to  permit  the  falling  of  the  spring 
washer. 

In  some  of  the  recent  firings  the  spring  washer  certainly  did  fall 
and  the  nuts  did  tighten,  but  the  cause  is  believed  to  be  a  failure  to  prop- 
erly adjust  the  spindle  system  after  the  proof  firing,  or  to  be  due  to  an 
intentional  loosening  of  the  nuts,  thinking  (which  is  an  erroneous  idea) 
that  such  action  would  facilitate  the  rotation  of  the  breechblock  after 
discharge. 

If  the  system  is  properly  adjusted,  after  the  pad  has  taken  its  final 
set,  it  is  believed  it  will  so  remain,  with  possibly  only  immaterial  altera- 
tions, during  subsequent  firing.  The  second  rapidity  test,  especially 
undertaken  to  elucidate  this  point,  showed  no  dropping  of  the  spring 
washer,  no  movement  of  the  nuts,  no  tightening  or  loosening  of  the 
system,  and  no  sticking  of  the  block  at  the  initial  rotation,  facts  cer- 
tainly entitled  to  as  much  weight  as  the  contrary  first  observed.  In 
the  latter  case,  however,  it  is  certain  the  system  was  properly  assembled; 
in  the  former  the  results  then  experienced  and  the  statements  then 
made  as  to  the  manner  of  setting  the  nuts,  make  it  somewhat  doubtful 
whether  these  results  were  not  occasioned  more  by  the  peculiar  adjust- 
ments given,  than  by  any  features  inherent  to  a  jjroper  use  of  the  system 
itself. 

It  is  believed  that  this  point  is  still  open  and  can  only  be  conclusively 
determined  by  additional  firing. 

Isaac  Arnold,  Jr., 

Major  J  Ordnance  Department^  U.  8  A.,  President. 

J.  W.  Rbilly, 
Major  J  Ordnance  Department,  U.  8,  A. 
(11381— Enc.  19) 
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APPENDIX   30. 


Becord  of  firing  with  Ig-inch  B.  L,  rifie  (steel),  type,  No,  1  {52  tof»«),  WaiervUet 

[Object  of  llztes. 


Date. 


1891. 
P.M. 

July  24 


No. 

of 

fire. 


July  24 


July  24 


July  24 


July  25 


1    1 


Powder. 


Kind. 


u  ae 

o   •  S 
fepq« 

N  tf  p 


•c 


II 

U  c 

■eg 

I- 


Weight. 


Pound§. 


Front  cartridge. 
Rear  cartridge . . 


125 
125 


Number  of 
priams. 


250 


Front  cartridge. 
Bear  cartridge.. 


150 


Brown. 
Brown. 
Black. 


1,255 

1,248 

7 


Brown. 


160  ,  Brown.. 
Black... 


300 


Front  cartridge..  117 
Center  cartridge.  117 
Rear  cartridge...  UG 


350 


Front  cartridge. . 
Center  cartridge. 
Rear  cartoidge. . . 


125 
125 
125 


875 


Front  cartridge..  138 
Center  cartridge.  133 
Rear  cartridge...  104 


370 


Brown. 
Brown. 
Brown. 
Black.. 


Brown. 
Brown. 
Brown. 
Black.. 


1,504 

1,400 

7 


1,178 

1.181 

1,186 

7 


1,263 

1.263 

1,255 

7 


Brown. 
Brown. 
Brown. 
Black.. 


1,844 
1,343 
1,045 

7 


Projectile. 


Kind. 


t- 


I 


Weight. 


Pounds. 
097 


1,000 


1,000 


Travel 
of  ahot 
in  bore. 


Inckeg. 
330.75 


d    ■ 


1,000 


830.1 


812 
Sand,  38 


331.25        0    15 


850 


tioo. 


O         ' 

0    IS 


330.75        0    15 


330.75  I     0    15 


0    15 


1801. 
Ang.  11 


Aug.  11 


[Object  of  final 


6 


Front  cartridge . 
Rear  cartridge. . 


150 
150 


Front  cartridfire . . 
Center  cartridge. 
Rear  cartridge... 


300 

115 
115 
120 


350 


Brown. 
Brown . 
Black. 


Brown. 
Brown. 
Brown. 
Black.. 


1,645 

1,638 

7 


1,262 
1,262 
1,310 

7 


?-i 
n 

■*» 

o 
I— • 


I 


1.000 


1,000 


330.80 


331.20 


•. 


0     I 
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ArwrnuU,  at  Sandy  Hook  Proving  Ground,  from  July  24, 1891,  to  November  2 J,  1892. 
to  tMt  gan.] 


Instm* 

mental 

T«Ioeity, 

275  feet 

firom 
musxle. 


{ 


FeU. 
l,47e 
1,473 


{ 


{ 


1.610 
1.009 


1,776 
1,762 


1,809 
1.835 


1,960 
1,943 

200+^  |» 


PraMurepor 

Minare  inch 

of  bore. 


Recoil. 


PoundM. 
F,   19,920 
H,  20,000 


F.   27.400 
I).   27,683 


Coun- 
ter 
reooiL 


Ft. 


D,   34,CC3   \g 
F.   32,  600  !/** 


F,   38,692   \fl 
D,  39.177   r 


In. 
8* 


Y  «* 


5i 


Ft.  In. 
5      Si 


5      8) 


6      5^ 


Wind, 
Hireneth 
end  di- 
rection. 


7|   6      1\ 


D.  38,091  A-      2i   0      2* 
F,   39,044   r      ^*  ^* 


a 

8 

1 

■c 
a 


Cw  9 

S  ^  fl 


Special  remarks  about  each 
fire,  Buch  as  effect  on 
piece,  action  of  breech 
mechanism,  consomptiou 
of  powder,  aonnd  of  pro- 
jectile In  flight,  scattering 
of  Aragvtenu,  etc. 


Mallet  used  to  rotate  breech- 
block in  opening.  Lock- 
ing bolt  broken  by  mallet 
in  rotating  breechblock. 
Bolt  removed.  Threads 
in  upper  sector  left  side  of 
breeoA  found  slightly 
scored;  scores  removed 
with  emery  cloth.  Cop- 
per cylinders  of  18.000 
pounds  initial  comproe- 
sion  and  tables  of  1890. 

Copper  cylinders  of  24,000 
pounds  initial  compres- 
sion and  tables  of  1887. 


Copper  cylinder  of  24,000 
pounds  initial  compres- 
sion used  in  gauge  D, 
tables  of  1887.  Copper 
cylinder  of  28,000  pounds 
initial  compression  used 
in  gauge  F,  tables  of  1890. 

Holding-down  bolt  in  front 
on  left  of  pintle  plate 
broken  in  the  threads. 
Copper  cylinders  of  82,000 
pounds  initial  compres* 
sion  and  tables  of  1890. 


Copper  cylinders  of  82,000 
pounds   Initial   compn 
sion  and  tables  of  1880. 


General  remarks, 


Gun  mounted  on 
Krupp  imitation 
carnage,  altered. 

CyUnders  fitted  with 
steel  obturating 
bars. 

22  gallons  of  oil  in 
each  cylinder. 

Obturating     electric 

{irimers,  April  11, 
890. 

Cartridge  bag  cut. 

Fired  to  sea. 

Chamber  sponged  out 
after  eaon  round  to 
facilitate  l<MMling  of 
prqjectile. 

All  nuts  on  holdins- 
down  bolts  in  pintle 
plate  tightened  af- 
ter each  round. 

After  round  1  handle 
of  rotating  crank 
lashed  to  console 
with  wire. 

Except  in  round  I 
breech  mechanism 
was  easily  operated 
bvlman. 

Firing  conducted  by 
Lieut  W.  W.  Gib- 
son, Ordnance  De- 
partment, asaistaat 
proof  officer. 


to  prove  powder.] 


1,476 
1,460 

r    1,583 
1,528 


D,  less  thnn 
24.000 

F.  less  than 
24,000 


D,  less  than 
24,000 

F,  lees  than 
24,000 


a    lOi  5    104 


B 

& 

a  8  o 


Mallet  used  to  rotate  breech- 
block in  opening.  Copper 
cylinders  of  24,000  pounds 
initial  compression  and 
Ubles  of  18^. 

Ld  opening  in  rotating 
breechblock  last  turn 
made  with  sUght  difficulty 
by  3  men.  Copper  cylin- 
ders of  24,000  pounds  ini- 
tial compression  and  ta- 
bles of  1887. 


'Gun  mounted  on 
Krupp  imitation 
carruge,  altered. 
Cylinders  fitted 
with  steel  obturat* 
ing  bars. 

2  gaflons  of  oil  added 
to  right  cylinder.  1 
sallon  to  ifefb  oylin* 
aer. 

Since  last  firing  hold- 
ing-down bolt  in 
pintleplate  (broken 
in  previous  firing) 
ana  3  others  not 
broken  drilled  out 
and  new  bolts  put 
in.     New  looking 


OBD96- 


-30 


APPEIfDIX   SO. 
BaeoTd  of  firing  vith  It-incK  B.  L.  rifie  (.>l«el),  typt,  No.  1  (Bt  toua), 
[Obiiwit  of  flrtnc 


Powder. 

PnttwiUlB. 

DkM. 

of 

loflhot 

Elen- 

Ktnfl. 

-WelEhl. 

Number 
lirl^mi, 

■' 

Kinil.  1  -Wolsht 

i 

"■^ 

mu 

J-Ml 

ndi. 

Ppwuli. 

Aug.  11 

« 

i:H 

Ceuter  cartriilBB 

Iot 

Brawn.. 
Brown.. 

S 

1.000 

330.  M 

0      I 

Rev  GarDidge. . 

Blwk... 

T 

ill 

S 

It' 

i 

oS-l 

r 

|=a 

|5  3 

Front  nrlriam. 

Bra^m,, 

3 

330.80 

Bru<n.. 

seo 

1 

Resr'oVrtrii'gB*? 

Brown.. 

^w 

Bliuik. . . 

uo 

a-^S.- 

a 

[01;t»«tofflrtag,toa 

Ann.  W 

It 

&S31." 

360 

IE:: 

ti 

I,  000 

""■' 

Efi 

f  ■ 

Aug.  2* 

" 

5^: 

ITS 

bS""" 

S 

1.(00 

330.1 

e     0 

3bU 
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WattnlM  Ar»ttuit,  at  Samdg  Book  ProHng  Gr9it*d,  tie. — Coutiaued. 
to  prove  powder.) 


Wind, 
mnddi. 


fire,  taeb  w  effect  oi 
pl««e.    uUon  of  breed 

of  powder,  »and  of  pro 
jeotllBintllf[bt.Hiuterlni 
of  Itecmento,  Mu. 


Geiienl  remarlu. 


openlnr  In  rotAtlnr  i 
reecbblock  but  turn  , 
■duwItballEbldlfflniilly 
r  3  men.  Clpper  eylln-  I 
irsariB.IKKJ  noDDdiiini-  | 

.ea  nf  I&IHI  uied  In  i^u^ 


In  gnuBB 


SI«Tln"^n(teF."" 
[ii  openlnx  In  muilna  ' 
bnecbblock  lul  tun' 
■nadowitlisllRbtdlfllpnlty , 
liy  3  men.  Copprr  rjlln-  , 
ill*  of  2K.AW  piinndii  Inl- 
tIhI  oanipreHloD  and  U. 
blea  of  \m. 


bolt  Id  rotating 
crsnk- 
Flred  to  wia. 

fkcllltule  loading  of 

oiled  after  eiu:b 
rouLd. 
MDHhroolD  head. 
uhii>nb«r,iuidenliru 
lion  covereil  witli 
n  yell II w  rotlilae 
after  oorh  firf. 


f  arriaae,     all  ered . 
Cylinders  fltlid 
with    (teel    oLIa- 

SCnllaDioroilpatin 

Dyllndert. 
Obturating     elootrlo 

Prim™.   Apr.   11. 



(  ?;S:!S 

fl  -i 

I 
1 

l4itoh  Mled  to  bold  tMwAe 

FiMt  primer  dlaebergsii 
bntfniledlolenllei'h  arse . 

ter  of   rei'olatlon  made 
«UU    .light    dinicnlti,  ■ 
alter,    porfeqtly  ciuy  by 

In     openinR     breeibbloi-k 

riSSs!" -'""■■ 

FIrrd  to  lea. 
UefarelbiK  Bring  thB 

ni™-od  .1^  Ihrai'a 

wllhUneemerv"" 
TniuKlntinu     siud 
foimd  burred  and 
■llglitlybentibnrra 
reaioTed  and  atiid 
■tralgblened. 

Cartridf^bagcat. 
Chambereponged  out 
andbrerolinieebaD- 

3^,IXW  pounds  Inl- 

Firing  oouduoied  by 
LieSt.  W.  W.  Glfi- 
■on.  Ordnanre  De- 
proof  oBitot. 

APPENDIX   30. 

Becord  of  firing  with  lS-ine\  B,  L.  rijU  (<(mI),  tfpe.  No.  I  (_S3  tona\ 
[Ol^teet  of  flrfnK 


•if 

PdWdH. 

ProJ 

ectile. 

Travel 
ofahot 

Dale. 

"SET 

■" 

KHrf. 

Wflfght. 

^^^^'' 

Kind 

Weight.;'"  ''™'- 

-     IBSl. 

/■ouiid.. 

1 

Ang.  ia 

12 

■- 

Front  «r(rWge..  150     nrown. 

I.«S 

1. 000      330.05 

^ 

Sg 

R«rcBrtriflgo, ,.  ISO  |  Br..nn, 

Aag,  M 

5~ 

Front  unrirldge..  115  |  Bronn. 
CenWr cartridge.  115  i  llruwn. 

WD.M 

S 

'i 

Re»rc«rlridge...  120  '  Brawn. 

3| 

J'-.  I 

2 

Ang.  28 

" 

i 

rrontonrtrldBB..  130  i  Etown. 

1 

1,000 

WO.  75 

s 

Bsarcerlildge,-  135  1  Brawn. 

lim 

J 

1 

§1 

S 

Aog-M 

1? 

rrontOBrtrldgo..  110     Brown. 
Centor  uartHdge.  150     Brawn. 
KeorMrlriilge...  150  ,  Brown. 

lieaj 

^ 

1,000 

330.70 

i< 

MO 

■fl 

'^ 

ll 

s* 

aept.Z» 

l« 

FroBto«rtrlilp>..  116 
CenlercirlrMKe.  115 

Brown. 

2S 

«^ 

si 

Kearonnridge...  120 

1^301 

BiMk.: 

7 

k      ■ 

= 

o-S 

E 

■a-" 

Sept.  ze     IT 

i 

1 

1.000 

330.  SO 

Ci-nl^'^rtri.fw:  IS5     Brown. 

1 

1^1 

ReariarlridgB...  1,15  i  Brown. 
Bluok.. 

i.m 

Sept.ao 

18 

ifl 

Front  cririd        ^UO 

Brown 

1,520 

1,000 

330.80 

M 

£11 

C^lwc»i-"ri^e:  150 

1,030 

ReariMtridg*...  150 

l,02t> 

Black.'. 
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Waterrliet  Arsenal,  at  Sandy  Hook  Proving  Ground,  etc, — Continued, 
to  pruve  powder.] 


Iniitm- 

mental 

velocity, 

275  ftMst 

from 
maxsle. 


Prenatire  per 
square  inch 

of  bOTO. 


Feet. 

1,471 
1,476 


1,618 
1.636 


1,736 
1,745 


r    1,855 
I     1,865 

200+»5« 


Pounds. 


RtHuiil, 


Coun- 
ter 
recoil. 


Ft.  In. 


A,  18,250   U    „ 

B,  1»,»70  r 


A,  24,200 

B.  24,660 


A,  Lost. 

B,  30,860 


A.   81,580 
R,   38,820 


1,660 
1,670 


1,762 
1.766 


r     1,879 
I    1,883 

200+*|«» 


B,  24,066 
D,  25, 450 


B,  28, 142 
D,  29, 600 


B,  84,300 
I>,  Lost. 


6      3 


¥ 


)C      6 


6      8 


}* 


Wind, 

strenffih 

and  ai- 

reotlon. 


Ft.  In. 
5    11 


U 


6      3 


6      4 


6 


2 


6      3 


6 


o 


1 


c 
o 

1 


o 


V 


'a 

a 


^ 


Special  remarks  about  each 
ilre,  anch  88  effect  on 
piece,  action  of  breech, 
mechanism,  consumption 
of  powder,  sound  or  pro- 
jectile in  tliffht,  scattering 
of  fragments,  etc. 


Breech  mechanism  worked 
with  perfect  ease  by  1  man. ; 


Breech  mechanism  worked  I 
with  perfect  ease  by  1  man.  | 


Breech  mechanism  worked 
with  perfect  ease  by  1  man. 
First  primer  failed. 


Sixth  tooth  from  top  of  pin- 
ion on  crank  shaft  broken 
off.  Fragments  dropped 
down  into  gearing.  Bo- 
tating  gear  Jammed.  To 
'vdthamw  breechblock  it 
was  necessary  to  cut  off 
projecting  portion  of 
translating  stua  and  to  re- 
move the  face  plate  of 
breech. 


In  opening  in  rotating 
breechblock  first  turn 
made  with  slight  diffi- 
culty. Copper  cylinders 
of  18,000  pounds  initial 
compression  and  tables  of 
1890  used  in  gauge  B ;  cop- 
per cylinders  of  24,000 
pounds  initial  compres- 
sion and  tables  of  1800 
used  in  gauge  D. 

In  opening  breechblock 
same  diiflculty  in  rotating 
as  in  previous  round. 


In  opening  breechblock 
same  difficulty  in  rotAt- 
ing  as  in  previous  rounds, 
mallet  being  nsed  in  this 
round. 


General  remarks. 


'  6  a  n  mounted  on 
Krupp  imitation 
carriage,  altered. 
Cylinders  fitted 
with  steel  obturat- 
ing bars. 

I  gaaon  of  oil  put  in 
cylinders. 

Obturating    electric 

{•rimers,  Apr.  11, 
800. 

Cartridge  bag  cut. 

Chambersponged  out 
after  each  round  to 
facilitate  loading 
of  projectile. 

Fired  into  sand  butt, 
section  6,  rounds  12 
and  13 ;  into  section 
8,  round  14.  Round 
15  fired  to  sea. 

Before  this  firing 
hand  wheel  of  ele- 
vating gear  on 
right  side  of  car- 
riage repaired. 

Nuts  on  nolding- 
down  bolts  in  pin- 
tle plate  tightened 
after  each  round. 

A  thick  yellow  de- 
posit found  in 
chamber  after  each 
round. 

Firing  conducted  by 
Lieut.  W.  W.  Gib- 
son, Ordnance  De- 
partment, assist- 
ant proof  officer. 

'  Gun  mounted  on 
Krupp  imitation 
carriage,  altered. 
Cylinders  fitted 
with  steel  obturat- 
ing bars. 

Before  this  firing 
broken  tooth  in 
pinion  of  rotating 
gear  replaced. 
Translating  stud 
replaced  by  one  of 
new  design  (Wa- 
tery llet  Arsenal, 
Sent.  1, 1891). 

Fired  into  sand  butt, 
section  5. 

Chamber  sponged  out 
after  each  round 
and  mechanism 
well  oiled. 

Latch  of  console  loses 
hold  when  block 
is  nearly  in. 

Copper  cylinders  of 
28,000  pounds  ini- 
tial compression 
and  tables  of  1890 
used  in  rounds  17 
and  18. 

Firing  conducted  by 
Lieut.  O.M.  Lissak, 
Ordnance  Depart- 
ment, assistant 
proof  officer 


APPKNDIX    SO. 
Record  offiHng  uith  It-iwk  R.  L,  Hflt  (itttl),  tgp«,  Xo.  1  (SS  tmu), 
[OltlHtof  Bring,  eihibltiini  befera  Oa 


1 

Powder, 

rrnleetlle. 

Tnral 

Kind. 

Weigh  L 

prlwna. 

Kind. 

Waighl.l'"  *""■ 

1    iSSg 

tl 

Brown..  1,207 

1 

i?f 

»» 

.».. 

1 

m 

B^^ 

m 

1 

1 

0 

FmDteartrldn..  ISO 
MO 

Brown..  I.SM 
llrown..  l.iti 

IK"::  '■', 

i. 
1 

1.000 

>80.m 

{Olttaat  or  Bring,  to  mitf 


s 

1 
h 

-1 
5i 

1 

1 

Fruntoartrldge. 

^ 

1.000 

330.80 

P 

Brown.. 

WW) 

Bl»k... 

1 

1^ 

1 
i 

TRIAL   OF    12-INCH   B.  L.  RIFLE,  STEEL,  TYPE. 
W«UrvlM  Artenal,  at  Sandu  Hooli  Proiiiiig  Ground,  tte. — Contiuued. 
Saontarj  of  War  and  Chief  or  Onloaaoa.] 


reloeltf 

OfbM* 

■^ 

Coun- 

Wind. 
iwjUub. 

SpeoUI  romailca  abont  each 
Are.    auch    aa   eflecl    on 
pleoe.    action   of    bre«Mi 

of  noxdor.  Boand  of  pro- 
JeolllelD  HlRht.  Hatleiing 
offragreenia,  etc. 

Oe„.«.„^.. 

Fttt. 

IB,  leu  than 

c: 

"'•■ 

1 
1 

2 

■i 

Handle  of  tranilalinB  nUer 

BsalnlnnwoiUQK.  Itoolb 

of  pinion  of  roiatf ne  t^^r 

b»ken.    The  tootJT  wu 

1      the  one  InaorM   In  the 

plare  or  thB  one  brokrn  In 

1      roDnd  is.    Rotating  cru 

1     Jammed.    Block   wUh- 

dntwn  b;  ramoTliig  face 

pUte. 

Qnn  monntad  on 
Krnpp      iDluUoD 

prlmota. 

) 

{Loat. 
l,Ma 


WarmiDg  «haTse.  No  pro- 
jectile. BobEuratlng  [fic- 
tion and  a  obtumlng  elec. 
trio  pilmen  failed. 


Carriage  3  Inchea  ont  of  bat. 
I«r;  when  gnn  vu  Dred. 
In  opening  In  rotating 
bnecbblooE  lut  2  turns 
mado  with  gnat  dlfflcal  tr , 
mallet  being  oaed.  Ptoile 
pin  railed  3  Inobea  from 
pintle.  Rear  Btnffing  box 
of  left  ovlindet  blown  oDt. 
Paekiag  blown  to  the  rear 


Before  thia  firing  new 


Copper  nyllnilcn 


Firing  condocled  by 


pRaaum  of  prerlou  nuiul.] 


IB  oloaingtai  nitatlnebnooh- 
bloekTiat  1  toma  made 
wllh  alight  dinoDlty. 
After  Bring,  hreocbhlDOk 


ant  hair  torn  ol 


CoppercyllnclpniofW 
flion    nnd  UblM  of   1 


primora. 
CnrtTidee  bag  cat. 
Before  thlnflrbigoTl- 

Inderfllledwllhoa 


redui'^  In   tiilok- 
ne«  by  31  Inchea. 

Flmd  to  aea. 

Firing  conducted  by 


APPENDIX  30. 
Seoord  of  firing  vrith  l!-i»eh  B.  L.  rifie  (,»t«tl).  typt,  So.  X  {St  tou), 
[OI>)«ct  of  ail« 


No. 

p™.,. 

PnOrotfle.       i 

Dkto. 

A-.b« 

^^ 

Bn. 

Kind. 

Weight. 

^iiai.." 

Kind. 

Weight. 

in  bo™ 

l" 

1 

J-B«-„;,. 

/'oi/nil*. 

,.^'     . 

Nov,  is 

■a 

Front  (Mrtridge. .  IIB 
CeiiU<r  curCrid^.  IIS 

esB 

330.7                 0 

BrovD 

:  iisM 

S 

BcrcsrtJidge...  120 

IE" 

s 

1 

1 

1 

% 

& 

g 

J 

.3 

Hot.  n 

23 

h 

FroDtoutrtdm..  IW 

Cenler  curtridgB.  135 

Brown 

\m 

1 

MS 

330.0 

a 

1 

R«rc»rtiidgo...  136 

i|m3 

«0 

g 

5 

.S 

g 

& 

o 

FM 

Dee.  13 

" 

t"^i 

172 

S!;:^ 

1,894 

n» 

m.M 

li 

' 

^-"■z- 

r».  aa'^s 

■J  u."  ".'^  ■ 

Front  oBitriiln..  MO 

Browu 

1,2IS 

1  «oo 

330.  so 

jj 

ifearoarindgB...  150 

Blftck. 

J 

^=4; 
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WaUrvUet  Anenal,  at  Sandy  Hook  Proving  Ground f  tiic, — Continued, 
to  prove  powder.] 


Instni- 

mental 

yelocity, 

275  feet 

from 
mozEle. 


{ 


Feet. 
1,708 
1,709 


{ 


1,810 
1,811 


200+*J*» 


1,050 
\    1,945 

200+ »|» 


Fressuro  per 
aqnAroinch  Recoil, 
of  bore. 


2*oundii. 
J,  24,800 
K,  25,877 


Ft.  In, 

\6      1 


H,   29,800   \ 
J,   27, 200  •/ 


Coun- 
ter 
recoil. 


Ft.  In, 
6     1 


A,  35,835 

J,  loss  than 

32,000 


}« 


8 


6      8 


Wind, 
Btreneth 
and  di- 
rection. 


I 


Special  remarks  about  each 
ore,  such  as  effect  on 
piece,  action  of  breech 
mechanism,  consumption 
of  powder,  sound  or  pro- 
jectile in  flight,  scattering 
of  fragments,  etc. 


u 

H 


Breechblock  closed  with  dif- 
ficultr.  Tray  latch  failed 
to  hold  console  when  block 
was  being  forced  home. 
In  opeuing  in  rotating 
breechblock  first  turn 
made  with  difficulty. 

Copper  cylinders  of  18,000 
pounds  initial  compres- 
sion and  tables  of  1890. 

Escape  of  gas  into  gauge  K 
through  2  holes  in  anvil- 
pressure  unreliable.  Cop- 
ier washer  cut  through 
and  channel  cut  in  shoul- 
der of  gauee,  first  thread 
badly  msea  and  bent  and 
second  thread  slightly 
bent.  Diameterof threads 
about  ^  inch  smaller  than 
corresponding  diameter 
of  receaa  for  gauge.  Pis- 
ton had  to  be  driven  ont 
with  hammer  after  firinf^. 

On  account  of  residue  m 
bore  battering  ram  was 
used  to  force  shot  home. 
Tongue  from  carriage 
to  pintle  plate  broke 
across  ring  at  front  end. 
Carriage  driven  back  11 
feet.  Three  traverse  cir- 
cles torn  away  and  bolts 
sheared  by  front  traverse 
wheels.  Rear  step  on 
right  side,  with  its  sup- 
port, bent  and  broken, 
blight  flaw  evident  in 
right  fracture  of  tongue. 
Both  fractures  cry  stidline. 

Copper  cylinders  of  24,000 
pounds  initial  compres- 
sion and  tables  of  1890. 

Escape  of  gas  into  J  gauge 
through  2  holes  in  anvll-- 
preasure unreliable.  Cop- 
per washer  cut  through 
and  fusion  at  2  places  just 
forward  of  first  thread, 
which  is  badly  worn  and 
bent.  Diameter  of  threads 
about  ^  inch  lees  than 
corr^ponding  diameter 
of  recess  in  head.  Piston 
has  always  worked  hard. 


Warming  charge ;  fired  into 
butt,  shot  struck  in  front 
of  butt  and  ricochetted 
over.  Indicator  failed  to 
register  recoil. 

Thick  powder  scale  in  bore, 
necessitating  nse  of  bat- 
tering ram  to  force  shot 
home.  Gland  of  left 
stuffing  box  blown  off. 
Copper  cylinders  of  32,000 
pounds  initial  compres- 
sion and  tables  of  1890. 


General  remarks. 


Gun  mounted  on 
Krupp  imitation 
carriage. 

Before  tfring  all  bolts 
in  carriage  tight- 
ened. 

Upner  and  middle 
pinions  of  rotating 
gear  replaced  by  2 
shrouded  pinions. 

Cylinders  filled  with 
oil  before  firing. 

Fired  to  sea. 

Residue  in  bore  after 
discharge  formed  a 
thick  s<»ile. 

Maximum  thickness 
more  than  ^  inch. 

Firing  conducted  by 
Lieut.O.M.  Lissak, 
Ordnance  Depart- 
ment, assistant 
proof  officer. 


'  Obturating  electric 
primers. 

3  gallons  of  oil  added 
to  cylinders  before 
firing. 

Fired  to  sea. 

Repairs  to  carriage; 
broken  tongue  of 
carriage  replaced 
by  new  one.  Trav- 
erseoirole  replaced. 
Step  repaired. 

Firing  conducted  by 
Lieut.O.M.  Lisaak, 
Ordnance  Depart- 
ment, assistant 
proof  officer, 


APPENDIX  30. 


Becoril  of  firing  wUh  ]S-tn«k  S.  L.  rijle  (,itml),  igpe,  So.  1  {5S  t»m»), 
[Objaot  of  flrlBC 


Powd«. 

FrqjectQe. 

Ho. 
dm. 

Tr»Tel 
In  bun 

»iS^ 

IMe. 

Kua. 

■Weight 

Nmnberor 
priami. 

SlnA. 

Weight. 

1 

KK.' 

■■ 

nwwit. 

1,8» 

l.«» 

.- 

» 

11 

Dec.  2S 

s 

r" 

CeiiWr  rarlriilKfi!  IWi 
Rearcutridge...  160 

BrovD. 
black.. 

1.03S 

1,  B33 

i.wa 

7 

1,000 

ISK. 
Uar.  it 

18 

i". 

Front  cartrMKe..  IM 

CeuMr  oaruldin.  130 
Rearcartrtdge...  1« 

Brown. 

IE; 

1.425 

i 

i 

s 

» 

(SO.  TO 

i 

Uar.  10 

» 

1 

CeDMt  oarMSge.  ISO 
RearoarBidSr.WO^ 

IE'}. 

1.5S5 

1,000 

380.80 

Uai.  10 
Mat.  10 

30 
31 

Front  cartrldee. .  160 
OeoteTMrlrldge-  150 
Hear  cartridge*..  150 

FroEt  oartridee..  150 
CenMrcaitrldge.  ISO 
K«r  cartridge*.. _160_ 

£; 

Brown. 

Brown! 

Black.. 

l.«47 
1,H« 

1,000 

an 

au.Mi 
KiasD 

Hu.  U 

3Z 

i 

rnmt«rtrtdH-..l50" 
Cenler  cartridge .  160 
Rear  cartridge...  ISO 

460 

Brown. 

Brown! 
Black.. 

1,W 

l.MS 

1,000 

no.eo 

TRIAL  OF   la-INCH   B.  L.  BIPLE,  STEEL,  TYPE. 
W»ttnlitt  JrtaMi,  •(  Aaa^  Bock  Proving  Grmaid,  vto.—CoDtliined. 

ta  pnra  pgwdai-l 


(W 


I    LlMt. 


/.  S8.7M  r 


una  dt- 


ilim.  cmiiimptlon 
.ler,  ■nuDd  uf  pro- 
ill  II  iKlit.*<:atterliig 


PannlDC  ob*H<  fli 

butt.  Shotiifmcl 


Ods  tooth  of  uppttratatlni 
(Mkr  aod  S  In  middls 
plohm  bnkan.    1  pound 

mOTMl  from  gup  bet  veon 

CopD«  cyllndin  or 
32.  Sod  ponndi  in  I  tiki 
eompraHloD  uid  (able* 

of  laia. 


Coppar  ojllndon  of  £4,000 
poanda  initial  conpreii' 
■ion  and  tabiM  of  IMIO 
and  In  J  gann.  Copper 
^lindonof  ifODOponndu 
Initial  oompnulon  and 
tabha  of  OK  naad  In 
MaTy  gauge. 


Cyllu^u.  dU«l  «1U1 

oil  bofora  firing. 
Obtundng    olactrlo 

prime™. 
Ch  Am  bfi  r  ipopg^  ant 


Firing  oondBCI«d  bT 
Lleut.O.M.  Ll»ak. 
OrdDuco  Dcpart- 
noot.  aaalitant 
proof  otRcer. 
'Qon  nionntad  on  Im- 
itation Krupp  oar- 

CyllDdcn  Illod  wHh 

all  bufor«  firing. 
ObtnrallDg    frletloii 

Cbam  bar  apongad  onl 

aft^r  eacb  ruund. 
Slnoa  last  Hring  bum 

from  trannlatlag 
roller.  A  new  look- 
log  device  Btlad  to 

breecbblook.  Mot 
applied    In  thla 

Ftred^aea. 

In  oloalng  In  roUtlttB 
breMbbloek  laiT 
Inrn  and  a  baU 
made  vltli  gnat 
diffloultv,  a  rope 
belDg  attached  to 
haDdle.  Thread! 
of  breachbloek  In 
breaob  of  gun 
■hawed  marka  of 
hand  bearinga-  Af- 
ter eaob  round  lbs 
atop  catch  in  rotat- 
ing bandle  OH 
Jammed  bard 
agalnat  left  aide 
of  notoh  in  tt^ot 
plate,  abowiug  an 
apparent  effurt  of 

C^lper  oylladen  of 
ra,000  poand*  Ini- 
tial     eompreeaion 


APPENDIX   30. 
Beoord  of  firing  triU  ll-iti(h  B.  L.  riJU  (it«el),  type,  No.  1  iSt  tona). 


No. 
o( 

Pow.,.,, 

PruiwUto.       1 

IMe. 

K.d. 

Weight 

NnmbMof 

l.ri.m«. 

Kind. 

Weight. 

tstahol 

Elen- 

IMl 

Inehu. 

«!;■"■« 

as 

ii" 

rmntcnrtridKa.,  115 
CuutercrtrlSKt-.  IIR 

Bmwn..  1,E17 

wa 

330.78 

D       0 

Brown..  1,243 

Ee^cartrWge...  Wo 

Brown..  1,280 

>;»' 

IJUiik.,,         7 

^'1 

•Ss 

M.J     * 

34 

Is 

Front  laurlriaee. .  130 

Brown..  1,404 

MO 

aia.7s 

«       D 

Krow-n-  1,105 

'!i 

Re««rlridKe'^..^ 

BUo™!!   ■    7 

1 

Ma;     4 

36 

i!-» 

Fmntcsrtridce..  150 
Center  .•nrO-iag..  16« 

Brown..  1,022 

1 

1,000 

».,. 

0      0 

i'i 

Brown..  1,822 

gi^ 

Iturciirtrldge..-  I,''!! 

Brewn..  I,ai6 

Sii 

Ulnok...         7 

s-' 

ja.j-  24 

as 

P.1 
►.I 

Front  wrtridra..  115 
L'enter  cirtridgv.  115 
Kenrcartrlrtgi'.--  120 

b"w^!!  i;aa7 

1,000 

330.30 

B       Ol 

BUck...         7 

_fc 

UHr    34 

S7 

4 

Fruutpartriaee..  130     Brown..  1,401 
Center  rortrldio.  135  1  Brcwn..  1.458 

1,000 

330.50 

Rwrcartridgo--  135     Bmwn-  1,4M 

Ifg 

_l  Bl«k...         7 

4U0 

WlJ   21 

M 

Front  cartridco..' 110     Brown..  1,504 

1.000 

330.40 

a    0 

s'^-s 

B^"^r"dge^^!  150  1  Bm"":!  \'*m 

-Eil 

—  Hu.....         7 

Q 
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loprOTopowdo.] 

(I  oaw 

ijrAoo 

nrrvni 

V  urwMW, «!«.— uouunnw 

1. 

1,,-,™- 

1 

Speqlalnmarliaabaalucb 

sirreet 
froro 
nnuala. 

Treaautr  pur 
"of'^rr 

K„,„ 

,^:;Sl 

wind. 

■rr 

HHtloa. 

a«,    eorh    a.    «IT«1   on 
pleo.',   iieUuii    of    breech 

of  po.r<ii.p.  *>ond  of  pro 

Duneral  remarks. 

.  VeloolHea  and  prea- 

!:irj.W3a 

Flaring  eonduited  by 

LI»nt.O.M.  LlNiak. 

OrdluuioB     Bopart- 

ni«Dl,aeiilataB( 

proof  offlaer. 

init    by    Mr.  Hit- 

.■luuit. 

k™£T.,„„.. 

CylJndi-ni  flllfd  with 

Ob  111  rating     frl.alaa 

primers. 

\    l,t» 

S™^«0 
Z,.l,«« 

^'", 

ri.]». 

1 
i 

ty.  'a  llilck'"^ldue'' to 

^™     thta     Bring. 

bybaBd.aapanner 
wrencb  belnff  aaod 
to  bold  the  innah- 

I    1.7» 

0,  anTO 

Z.  2B.su 

■10D''aDd  tablet  or°l»^ 

FiS""""!!'^^' 

)•     • 

8     1 

%' 

Spindle  or  maabroon  head 
loosened   allirhtlf   before  , 
tUamnnd.    Copper  ej  11  n- 1 

o™Fr«ilonVi5tod 

9a 

r 
1 

deiaof3(.0Wpaand>'b>|. 

bleaoriKo. 
Athick  realdue  In  botMm 
of  cliaiuliar  removed   by 
acraper.      Copper    oylln    , 

an«rew.b  round. 

V.  u,«e 

Z,  U,MO 

^« 

a    E| 

after      eiuh      ^ 
VB1.S?!.  and  prea- 

% 

deraof  ax.O0O]»undainl- 
blaa  of  idM. 

anrea     tiiken      by 

^ 

Lleat.  C.B.Wheel- 
er.   Ordnance    De- 

F^^mirfncled  by 

Lieat.O-M.Lia«k, 

ment,        aaaiaUnt 
proo?olBo«. 

(1;S! 

D.  M.BW1,      , 

6     • 

ifj 

Lower  part  of  lecond  Teloc- 
ity ffame   out   by  abet. 

Copper  cylindera  of  IK,  000 

■?    6 

ponnda  Initial  comprna- 

1 

eioB  and  tables  of  IBM. 

Gun   monnted   on 

(S 

tr,  n,Me 

).     . 

•  3 

1.; 

Tbiok  powder  aoale  In  boTO, 

taring  ram  is  force  ahot 

M,000  poi2d^  initial  oom- 

preaaionandUbleaoflSSO. 

Copper  eyllnders  of  32.000 

Kropp      Imitation 
CyllndXllllad  with 

\    1,876 

tr.  n,«w 

Z.  S8,BM 

)•     • 

1 

cylinder. 

after  eaoV round  to 

ga- 

ro'sfr   ' 

APPEHDIX   30. 
Bteord  0/  firing  uHth  It-ineh  B.  L.  rifie  (iteel),  type,  No.  1  (Kg  (om), 

[OlOect  of  aiing. 


No. 

or 

Powdoc. 

PnJ 

««lo. 

Traval 

Date. 

El«Ta- 

""■ 

Kisd. 

1          ■Wrisht. 

Kumbor 

pnra 

" 

Kind. 

Weight 

"■""^ 

inn. 

Pound.. 

F,nad,. 

il.y  U 

t> 

^1 

FronlcrtrlifRB..  US 
CpoI.t  ™rtriaBB.  118 
Bair  oattrldgo. . .  IM 

BlKk... 

!302 

aa.u 

■ 

Mmj  W 

40 

Front  oKlridaB.-'ia" 
(;™t«r..ftrtrlfeB.  136 
iti>iirii.irtrii]KO..-  13S 

1                                 ^ 

Blaok.!^ 

;4ai 

330.40 

Usy  » 

rroutsurtrtclBB..  isn  ,  Brown.. 

l.OOQ 

■'  -S 

gi;^ 

KiuirtulrldgB..;  )sO  '  Unnrnll 

'.m 

■^35 

BlMk... 

a 

July  is 

Front  oartrldgs..  lU 

,1*7 

1,000 

330. 8U 

s£ 

Bniwn.. 

.1" 

1-s 

Kearcutrtdga...  120 

.xa 

|S". 

» 

BUok.i; 

'' 

S 

t 

July  IB 

" 

.  CoutaranrtriaBe.  130 

Brown- 
Brawn!! 
BiMk... 

.4m 

,458 

1 

™ 

»' 

£'■1 

0i'  £ 

B 

Jaly  18 

" 

Front  tsitridge..  US 
C.mtisicnTthSge.  US 
Kvar  cartridge. ..  I2ft 

llniwn!! 
BU^k"" 

.238 

1,000 

330.  B 

Jnlj  U 

u 

1 

Front  oartrldee..  1S5 

Brown.. 

,460 

1,000 

330.8 

S 

Corner  cartridge-  130     Bmwi,.. 

!4«4 

Benrcaitiidge...  135     Brown.. 

^■ifi 

-  —  1  BUok... 

III 

too  1 

Si"-" 

July  IB 

Front oartridra..  1.14  |  Brown.. 

sw 

330.  T 

^^■a* 

^-" 

E^MmidgB.!:  160  BrellS:: 

Ins 
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WaltntUt  Arieual,  «( Sandy  Soolc  Pronug  Groiimd,  ete. — Continued. 


topTOvapowdv.] 

I,»t«. 

Sp«UI  reiwkt  (boDt  each 

]IZSl 
valHilt;. 
37i  f*« 
flom 
mgmile. 

^^ 

R«oll. 

0.,.. 

mUon. 

pfB»,   Hlion  of  hreech 

'•■""'■™"- 

FttL 

PWMb. 

ft./n. 

f(./», 

t    1.1HI 

7..  M.WW 

).   ,  .  , 

Copper  oj-Jlndom  of  18,000 
Ski'^.nd  ublog  of'iair'" 

In  oponlnit  In  rol»- 
ting  tiri'Hiblilork 
Bril  tarn  mada 
with  Bon..>  dial, 
"tilty, 

{   livJi 

i 

Thkkpowa«r.oiil.liihor., 
lerlug  mm  lo  fows  lliot 

■area  takan  by 
Ll«at.O.U.  Llaaak. 
Onlaanco   Dapart- 

(     l.SM 
I     1,«M 

C.  88,7*0  1,      . 
Z.  38,4»  )•      T 

a    B 

honm.  Copper .Tltndffni of 
1      Zl.WKI  iwandn  Inlllal  com. 
1      prcMlooandUhltoonsea. 
Copper  oyUndon  of  33.000 

K''»na  tobies  of"lSK**' 

Firiniconduotodby 
Uidnaiii!«    l>*parl- 

»0+'I> 

1 

(    li'W 

^ti^Y    '^M    ^* 

lit- 

Copper  cylinders  of  IB.OOO 

■  iunuidUblaaori«lo. 

(IS 

P.3J.1W 

)•  .;• . 

■"kSr.-Sifi.'SS, 

Oon    mountoa    on 

l^si 

1      alieht  dlfBculty.    Copper 
rrItnd6rsofM.00.ipoiind. 

Cy""d™ 'flUed  with 

ills 

toblM  uf  \m. 

oiU 

(  i.m 

K.  KTW 

!•  ' 

.     1 

"«3 

Coppsr  cylindrr,  of  I?.000 
p..undii  tniliol   rompn's. 

fSfr.i,rZ" 

I2°ir 

,      *lni.   and    Ublfla  of'lBHO 

IP 

i        DUd- 

1 

£r"  "^^ 

1    1.7BT 

M.  U.300 

}i  I  .  ■ 

.  BattflHng  ram  aud  to  form 

Ti-asra-rrj^ 

III 

.hoM.omc^^(>n^lt  on 
Ian  Hidr>  lirakeD,    Copper 

OrduancB    Itepart 

prnfofflwr. 

•ciS 

iiyllnden<or2g.000p<.un<la 

iDllial   fiimprwaiun   and 

|ii 

tabloaaflSBOnaod. 

1    1.M 

Z,W.MO 

1-  ' 

«    i 

Cappnr  cylludora  of  32,000 

poimda  iDltlal   oomprni- 

'      aion   and  toblea  oT  1882 

,      nsed. 

APPENDIX  30. 
Beaord  of  firing  irJM  IS-ineh  B.  L.  rifta  (>(mI),  tgpt,  Xo.  1  (SS  tcmt), 
(Ol^eet  of  flUng.  teat  al 


Powder. 

PrfljwMl..       1 

No. 
Are, 

T«vol 
orehoi 
in  bore. 

Elen- 

Dste. 

Ktoil. 

Wright. 

NomWof 

rrUm.. 

Kind. 

WdBht. 

3-a\j  is 

PMmdi. 

,™.. 

^xn 

July  1« 

.» 

3 

3M 

^ 

1,000 

330.  M 

5 

1 
1 

1 
1 

Jvly  U 

«) 

Zll 

»9B 

B3».M 

I>,p™. 

^     3t 

■  an 

^1 
1 

JnlT  SO 

M 

B™"" 

1.1« 

1,000 

»».8 

» 

E«»ri*nri(lgo...  120 

Brown.. 

BMI 

' 

s 

^ 

i 

JolyW 

SI 

l£- 

FroDtcMtridKe..  140  ,  Brown.. 
CBHtM  .«rtH.TeB.  135     nwwn- 

1.500 

M« 

B»).» 

X 

» 

5lS 

«='• 

TBIAL  OF  18-lNCH  B.  L.  EIFLE,  STEEL,  TYPE. 
Wattnliel  Artnat,  at  Sandy  Hook  Prvriitg  On»*d,  etc.— ^^oatiaaoi. 

FlVDch  ■tnDkaleH  powder.] 


Inatrn- 
uienlal 

VBlwdlS 

Pnunrepor 
•quart  tn^ 

ReooIL 

Conn- 
nooU, 

■Wind, 

SpeoUl  nmirkaaboiitMich 
Ore,  aaoh  ai  eStet  on 
piece,  actlDD    of   bnech 

General  remarka. 

(    iMi 
{  i.an 

PMDHb. 

I;!SK 

P,  27.000 
X,  i6,Ma 

lt,X.tM 

YMtM 

ft.  In. 

1"  ■ 

S      > 
•     1 

it 
? 

J 

1 

Ci^peT  eyllnden  of  ft.OOO 

iiudlngRanX.  Coppet 
ryllDdera  on  8,000  pannda 

table,  ot  OM  UMd  m 
gaopP. 

^issida'^ss^s^r 

UniaDduUeteruA- 

Copper  ejtbOtn  of  Ba,ooo 
pc^i  Initial  eomiBH- 
*ion  and  table,  gfisg. 

GuD    mounted    on 
I^npp    InlUtlon 

OMd^r     Mctlod 

\Sr.reKi3 

bunthegnoMdU- 
charge  and  floated 
off  with  the  wind 
for  eome  dljtuoe 

F<r«dtoK«. 

priunatlo. 
Velmltlee  and  prea- 
■urea      Uken     by 
Llei«.C.B.WbeBlef, 

OrfnanoB    Depart- 
mont. 
Firing  oonducttd  hy 
U^5t.aM.Lii..ak. 
(trdnanre    Depart- 

^foffl^V""" 

5S= 

lit 

III 


Oopper  ojUnden  of  18,000 


Copper  oyllndan  of  M,000 
pounda  Initial  oomprer 
alun  and  tabic*  of  law. 


Kropp  inl 


CyllndBTi  (Lll«l  Trtth 

oil  (A  rallona). 
"■-■- rating     IMcthm 


FfraTl 


FfiSg  oonduoted  by 
Lieut.  0.  M.  Lli- 
aak,  Ordnancn  De- 
partment, aealat- 
aat  proof  offloer. 
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APPENDIX   80. 


Record  of  firing  with  IS-inoh  B.  L.  rifle  (steel),  itfpe,  No.  1  {63  UmM), 

[Oliject  of  liring,  test  of  Vrench  smolLelaM 


Powder. 


D«te. 


Xo. 

of 

fire. 


Kind. 


Weight. 


1892. 

P.M. 

Ang.    4 


52 


>   Ij 


Aug.    4 


53 


« 
o 

s 

s 


AufT-    4 


54 


PoundM. 


Front  cartridge. . 
Center  cartridge. 
Rear  cartridge... 


115 
115 
120 


850 


Front  cartridge. .  86 
Center  cartrioge.  85 
Kear  cartridge. . .    34 

"io4 


Front  cartridge. .  85 
Center  cartridge.  86 
Rear  cartridge. . .    84 

204 


Nnmber  of 
prisma. 


PrcUectile. 


Kind. 


Brown. 
Brown. 
Brown 
Black.. 


1,847 
1.247 
1,288 

7 


Weight. 


Pounds, 
1,000 


o 
.a 

I 


1,000 


Travel 
of  shot 
in  bore. 


tion. 


Inehem. 
330.50 


o       * 
0      0 


380L50 


909 


830.50 


0       0 


TBIAL   OF    13-IIICH   B.  L.  RIFLE,  STEEL,  TYPE. 
WattrvUtt  Anmiat,  at  Saudg  Hook  Proving  (Iroimd,  tia. — Continued. 
(B.  H.)  powder  when  heated  to  KW  and  lU".] 


iMlm. 

1 

PrHsnreporl 

Conn 

Wind, 

•ar 

nollm. 

fire,    snob    as   slTMt    on 
pleoe,    aoUoD  of   breech 

musEle, 

"H^ 

R«alt. 

Ft.  In. 

of  powder,  sound  of  pro- 
JhIUb  inflight,  eoatterlDg 

Oenoralreoiarks.  ' 

i'-l. 

PoWHfl. 

«./» 

(I:r 

H,  >7.««l 

z,  v.m 

}.      1 

1     1 

a 

1 

X 

This  powdor  was  heated  In 

{ 

to"a°tZ^ral,ir«''o?lM'' 

(1:S; 

M,  SJ.14S 
Z,  tJ.IM 

}•     « 

.      0 

for  It  bonra,  the  temper- 
stun  ranging  from  M^lo 
104°.     The   ^«der   was 
tben   pat    np   Into    oar- 
trtdges  sod  tired  within  2 

I^owJ'^n.ltatloS 
Ob^Xg     friction 
CjUn"™  Med  with 
Tired  to  BOB. 

J 

honra.    A  ckiad  of  blaok 
■moke  laaaed  from  gnnat 

diaoharge  and  floated  off 
far  Boms  dlsUnce  beforo 

tin    cans  placed  In  wa- 
ter for  »  houm  to  a  lem- 

Copper  ojUnder.  of 
16,000  ponndB  Inl- 

BDdUbleaofiaM. 

peratnre  of  IXfi.  the  fem- 

Velooliles  and  prea- 

9 

S 

Gb^^Ui  1S3»,  fi.e'llaybe- 
roreflring.    Tbeaeitdsy 
it  was  healed  to  a  temper- 
alura  of  120=  in  an  oven 
tor  t  bonr  and  tben  put 

trldg»  wera  put  out  In 

1 

.bowing    120O.      In   this 
dlsTbarge    there   waa    a 

l1S,"{"i...t 

OrdnsDoo    Depart- 

LieuLC.B,  Wheel- 
er,   Ordusnon   He- 
partnient,aaaKUiit 
proof  offlcic. 

IK 

WM-'J- 

M,  M,  ITS 

z,  a,6« 

}.     2 

•     ' 

■s 

^l«S'siD™™hi°ch'd'iS- 
appeared  almoet  immedi- 
at^y  after  firing.      The 
powder  in  Ihia  ease  could 

b]a*t  wiu""d»B^nil,  ei'^ 

i 

tiuiDe  fa  nuiroftbegnn, 
breaking  wluduwa  Id  the 
telHgrniib    Mwer,   brwik- 

lag  DTit  window  Nsh  oa 

ODD  side  ormauhine  shop. 

1 

sod  knoolilngout  window 

? 

framra     in   new    loadlog 
shed,  knock  IngouttionrdB 
on  side  of  eiuneat  Hbod 
jQBt  In  rear  of  Iravene  In 
rearofgon- 

APPENDIX  30. 
Becord  of  firing  leUh  IS-tneh  B.  I..  Hfit  («(oel),  'jp«,  Xo  I  (_SS  torn*). 


ioye. 

of  flrlDg 

,  li»t  »f  pmrdtr 

IMt. 

No. 

an. 

Kind, 

Weight. 

1 

Number  of 

PntJesUls. 
Kind.     Weight, 

Inbon. 

Ktert- 

i 

ii 

5 

i-BUIHi.. 

lirovn..  1,418 
Bfowu..  1,436 

B 
S 

j 

.», 

SM.M 

P.M. 

AUR.     1 

Front  <»rtridge..  lU 

t:!!i:::::;::::::li 

Contor  ourtridge .  133 

S!i:;;::::;::::1 

Rpar«rtrldge...  IB 
«0 

[Ottl«ct  of  flrisE, 


'  Fnmt  urlridin. .  1 
Canter  cartridge.  1 
BcuorWdg*...  I 


Brown..  1,  tU 


Ceulei  etrtrMge. 
lUuuutridgt..- 


Brora..  I,12S 
Brora..  1,418 


Front  nrlTidge. .  ] 


rDntoaTtrMEe..  130 
-  9Dter  cartrldgo.  13ft 
Reu-cartrl^ge...  "' 


Brom..  I, am 


^ 


Front  oartrldge.. 

Center  cutrldge. 
Bear  cartridge  .. 


TRIAL   OP   13-INCH   B.  L.  RIFLE,  STEEL,  TVPB. 
TI'»UnJiat  Antnal,  at  Sandy  Book  Proving  Ground,  «(o, — Coutinued. 


Wind, 
'udSlT 


SpMlal  mnu-ka  »bant  «oh 
fln.  luoli  M  eftKt  or 
plwn.    Mtinn  of  breMb 

jMUIelaniabt,  acMlcHnE 


(The  jnm  lud  been  Snd  a 
)    tlioMbcfbiKtUsroiind.ao 
waRDfn^  chkTga  iru 


Kropp  imitation 

ObtDTatiTig    fMctlon 

Find  to' MS. 
Copprr  oTllndera  of 
Ea.000  ponnda  Inl- 


blflnded  by  mnklnff 
or*tSe"ii.n.'6  k5Jd 

Teloolty  and  jirea- 
anre  taken  by  Clent 
F.  F.  Pmk.  Ord- 
name  DepartmBUt. 

Firinjr  conductAd  by 
Lieut.  C.  U.  Wbul- 


IIS 

i;ass 

},  , 

•    a 

ii 

Ooppnr  oyKaden  oT  18,1X10 

z.':SdSl."iio?i£S"- 

Qan   moDDted  on 

-,-s 

(as 

&.SS 

)-  ' 

ii! 
1" 

Batt«riiu  tarn  ouil  toforoe 
■hothonw.   Copper  eyliu 
dein  of  S4,MW  pooDda  inl 

SSl'i-*"- 

1     I,  MS 

A,  W.W1 

)•  ■ 

.    I 

'1 

Copper  oyllnder.  of  18,000 
poDDda  ibiUal  comprea- 
■ion  and  table*  of  ImA. 

II 

1    l.Ml 

I  in. 

as 

!•  ' 

«      4 

Part  of  einvaa  covering  of 

by™.    Copper  cylinders 

of  lM,DaO   ponnda  iailtal 

preaaad     abont     1 

H  ■ 

{    i'S 

i:S.S 

«     3 

!- 

v'ii."Sm™b, 

(« 

asi  ja™"-  "* 

.SIS'-. 

APPENDIX  30. 
Btoori  of  firing  toUfc  ll-imA  B.  L.  riflt  (itael),  tfp§,  ITo.  I  iSt  tow), 
[OUeot«f  flH^ 


Powdor. 

PnaectlU.                                1 

D«t6. 

2. 

Kind. 

Wdehi. 

"."Ss"' 

1      iJ?:kI 

Kind.  |wBlehl.j'"'™"- 

^1 

%-XS 

n 

IBM. 

%>l 

p.w,l 

P«IHllf. 

/«k«.       ^     ■ 

AUR.  11 

ei 

.'i 

Front  BBririd™ . .  120     Brown..  l.iBT 

pi 

OnlercarlridKO.  125 
KaWMrtriilge...  IM 

Brown'!  L5T7 
Bl»k...          7 

i 

1 

i 

■3 

3 

1 

t 

1 

Aug.  11 

i 
1 

FmnnairlrtdM..  i:W 
UenliirMrtrddjtB.  131 
ItearcHHrldgo...  146 

Brown!!  llaffi 

1. 000 

330.  S 

■' 

s. 

i 

1 
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WaUnUtI  Artmntl,  at  Sanig  Hook  Priming  Ground,  elo.— Contiaaed. 


C"-  L,;;^. 

•^'■'3 


Fl.ln.F 


Spadal  Tmurki  about  «*eh 
On,  anch  ■■  eSlKt  on 
pl««.    ution    oT    brewh  ' 

niMhuUiD,  ooMDiiipUaii  : 
of  powdar.  aonnd  of  pro-  ' 
Jectllo  In  IllKlit,  acMlsriiK 
of  fragmeDH,  elo. 


dlfllcuJIy,  Copper  cjlin- 
den  of  li,<no  pouada  lol- 
Ual  oompnaaloD  uid-ta- 
blaa  or  llM. 

Buna  dlffionlty  Id  oloalng 
bmnhbloDk  M  In  pre- 
rfona round.  Copper cyl' 
indaiB  of  aiOOO  pound  a 
Initial  anDprvHioa  uil 
tables  of  1890.  Altar  thla 
nmnd  bnwhblock  oonli) 
not  be  opened.  Theraoe 
plato  via  Ukan  off  uiil 
tliB  EHtTB  wero  toand  la 
be  ell  right.  AJuknas 
thea  applied  to  the  reck 
In  bro^bUook.biit  thia 
failed  to  tarn  tt.  When 
a  clevla  and  long  bar  wan 

inent.  the  clerla  bearintc 

In   the   hunillPa   of   thn 


aicaptino  of  tUt 

pbiinlf  Ibfl  prii 
tbreitJaiutbeKi 


ran  be  renal  red  by 
line  down  wllb  flue 
tSIoUi. 


oharge.  Tma 
onUfloiiB    I 


C." 


oharge  ot  MO 
Jaofthlapow- 

s  u.'rS 


Veloo! 


^..u..  <'.  P.  Peck, 
OrrliiBDoe    Depart- 

E^rlng  conducted  bT 
Lieut.  C.B.Wbeel. 
er,    Ordnanoe   De- 

proof  officer. 
Gun   atu   gauged 

after  rouniTtQ, 
Sont.  2,  18B2,  bf 
LteuL  C.  D.  Wheel, 
er.   Oi^nanoe    De- 

partuoDt. 
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iLPPENDIZ  30. 


Beoord  of  JiHng  with  lIMnck  B.  X.  Hfle  {steel),  type,  ITo.  1  (fi9  Um»y, 

[Oltjeot  of  fixing,  proof  of  povdiec 


Powdor. 


Date. 


of 
fire. 


Kind. 


1892. 

p.  M. 

Sept.  12 


63 


m 
« 


Sept.  12 


64 


P. 

I 

Ph 


Weight. 


PouimU. 

Front  oartridge..  100 
Bear  caxtrldge. . .  100 


200 


Front  cartridge. .  150 
Bear  cartridge...  150 


300 


Number  of 
prisms. 


Brown. 
Brown. 
Black.. 


1,055 

1.048 

7 


Brown. 
Brown. 
Black. 


1,564 
1,577 

7 


Projectile. 


Kind. 


o 


1 


Weight. 


Travel 
of  shot 
In  bore. 


P<nmdg 
1,000 


975 


Inches. 
330.70 


8    S 


330.  S5 


0      5 


TBUL   OF    la-mCH    B.  L.  BIFLE,  STEEL,  TYPE. 
WalerrlUt  Antmal,  at  Sandy  Htole  Proving  Oroiatd,  «to.— Continned. 

MUafBchnsidgrfiia  wwrlase.] 


mental    , 
rcloolU',  ' 


Tlnd. 
atnofib 
ud3i- 


mechBUlstB,  ocnuiunpUini 
of  powder^  Hand  or  pro- 
Jecillfi  In  Hlsht,  Kmttaiag 
of  fngmeDU.  sM. 


Uenanl  nourks. 


•■(Sli 


I    1.K 


'  Fint  primHrfkUod  to  i|iiite 
obiTf*,  das  tn  oil  In  TSot. 
Tha  b]r-p«M  valve  did 
Bot  olote  enUial;,  per- 
Bfttlng  iiuTia)[e  to  mn 
urt  «*j  into  batterj. 
The  nlla  and  gnldea  us 
a  Tsi;  cloH  fit.  and  thla, 
loKOtlier  vitli  the  nev 
paaklns,  probably  pra- 
Tmled  Ita  rann&ig  all 
(he  wa;  Into  bBtton. 
The  bypaai  Talve  did 
not  work  In  (hia  roond. 
doe  to  bum  en  (he  lod 
aronnd  which  tb«  aprin* 


A  Diathed  of  muklag 

ooll  vaa  not  oaed.  aa  b 

iraa^  ^thought    oanJage 

loweTor,    It 

iffera.     Shot 
Mlnohea. 

In  tUa  round  by-paaa  Tatre 
waarepairedaad  worked 
properly.    Oiu  no^ad 

Itlnohof.ujuu. 
torteooUof  (be 
tanoa.  Check  valve 
worked  properly  and 
held  It  oat  '>f  bulery. 
CDppercyliadeTBiirs.oan 
pdnndH  [ultlal  L'omproH- 

nnnl   in  gaugt!  A,  and 


la  copper  In 


lin  battery. 
ObtaratlnE     Mctlon 

A^t^Taat  a  ring 
breeohblook  and 
enpa  were  carefolly 

Diametoi  at  apindle 
nnder  pad  *M 
Ipohaa  i  brgest  di- 
ameter or  apiadle 
4.WG  Inchea. 

Tha  apindle  waa 
aoored  all  the  way 
aroiiBd  nnder  place 

oape  of  powder  km 
toUa  rear.  andOe 
front  portion  of  nu- 


ll ^  way 


anond.  Twoaei 

on  tbfl  apindle  are 

All  the  aoorlng  aeam 
caasadbyaalliibtfti- 
alon  of  meUl  where 
tlw  ga*  escaped. 

Fired  bta  sea. 

M  gallona  of  oil  put 
In  eyllBdan  Jnat 
bofbre  firing,  mak- 
ing W  gBlkma  In  aU. 

TheBrat  paoklngthat 
waapatlneylndaiB 
(mbW  paokiag 
aent  with  earrlagel 
Jld  not  work  w^ 


other  eyllndan  at 
thlapoat. 

rbe  COD  would  not 
ran  into  battery  by 
aotlOD  of  giavi^ 
alone  wbau  by-paaa 


.,_j..,.i 
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APPENDIX  30. 


Beoard  of  firing  with  U-inoh  B,  L,  rifle  {Bteel),  type,  No.  1  {6f  Unu\ 

[Ol^eot  of  firing,  test  of  carriage  on  lift  to  tee 


t 

No. 

of 

flro. 

65 
66 
67 

Fowder. 

Frojectile. 

Travel 
of  Hhot 
in  boro. 

Sleva- 

tiOD. 

Date. 

Eand. 

Weight. 

Number  of 
prisms. 

Kind. 

Weight. 

1802. 

A.  M. 

Nov.  22 

1    U^     f 
J  fi           I 

J  fi        I 

Pounds. 
200 

Brown..  2,ia'> 
Black...         7 

Brown..  2,146 
Black...         7 

Brown..  1,440 
Brown..  1,440 
Brown . .      751 
Black...         7 

1 

1     . ' 

Solid  shot,  lot  833. 

Pounds. 
096 

1.000 

Inches. 
330.65 

0 

2 

8 

P.M. 
Nov    22 

200 

A.       % 

Nov.  22 

Front  cartridge..  115 
Center  cartridge.  115 
Rear  cartridge ...    70 

800 

1,000 

1 

Not 
taken. 

Beoord  of  firing  with  13'ineh  B,  X.  rifle  {steel),  type,  No,  1  {52  tone),  WatenUd 

[Object  of  firing,  test  of  carriafe 


No. 

Of 

firo. 

• 
68 

60 
70 

Fowder. 

Frcjectile. 

Ob- 

served 

time 

of 

flight. 

Travel 
of  Hhot 
in  bore. 

Inches. 
330.60 

Not 
taken. 

Eleva- 
tion. 

Instni- 

menUl 

volociiv, 

275  fee't 

tnna 
muxde. 

Date. 

Kind. 

Weight. 

Namber 

of 
prisms. 

Kind. 

Weight. 

Pounds. 
1,002 

908 
993 

1802. 
Nov.  23 

gfcS 

fill 

^  'd 

Pounds. 

160 
175 

1,618 

1,880 

7 

1,132 

1,402 

1,504 

7 

1,618 

541 

1,881 

7 

■ 
CO 

■  i  ■ 
■s 

1 

t 

// 

0 
10 

FeeL 

\         1,658 

/       i,w 

\         1,7» 
200  + 1^' 

826 

Nov.  23 

106 
180 
140 

375 

1 

Nov    28 

150 

50 

175 

174 

330.75 

875 

TRIAL   OF   12'mCH   B.  L.  RIFLE,  8TBEL,  TYPE. 
WaUrvUil  Ar*«nal,  at  Sandf  Hook  Proving  GroiMS,  tto. — Continued. 

whether  throttling  baia  worked  properly.] 


BpMlal  r«muka  • 
are.  aach  m 
piece,  Ktlon  i 
■nwhaDiam,  wl... 
or  powder,  aaund 
Jeoaielnalght.«a 
or  Itagmenta.  oio. 


impti 
itMrisg 


Ganaral  remarka. 


!C" 


11  I 


i  (.  ..,  . 


Artettal,  at  3<Mdf  Btok  Prating  Grmtnd,  from  NovemlMr  S3, 18»B,  to  JprU  U,  1893. 
Ob  lin,  and  pn»f  of  powder.) 


"'SF"  "^ 

Conn. 

Vlnd. 

1 
1 

3 

\ 

i 

I 

anmptlou  of  powder,  aoand 

QenemlnuMVka. 

P,  so,  ten 
x,io,i«) 

l£gSS 

n.  Jn. 

Jn. 

l».000«pp«n>riMO 

bnireiBllnoh.^BreeSiWook 
In  routing  worknl  h»rd  in 
cloalng  aid  opening.    U.OtW 
coppereoflBfc.                        | 

Sunn   dllDonlty  with  breeoh. 

block  a«  In  preHouaronnd. 

Oun  monnlod  on  Schneider 

Bh^ngKlbofon.  Bring. 
Kefore  thla  firing  6  gaUona  of 

&,£■:.'"""■  ■"- 

Time  reqnlred  to  traverte  mr- 

rlage    leoo  with  1  men,  i 

nilnnte>;na>lop. 
Time  required  to  trarerae  car. 

rlage  »»<>  with  4  men.  < 

■dontea    SS}    aeoonda:    no 

atop. 
Time  required  to  elevate  gnn 

IVan.  (}>  to  10°  with  i  men. 

WaemndBi  no  atep. 
Time  niqnlnd  to  eloTatu  gnn 

ft™i^l«lB»«'wlth4men 
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Record  of  firing  with  US-inch  B,  L.  rifle  {steel)  f  type,  Ko.  1  (5S  tons), 

[Oljeot  of  firing,  test  of 


Powder. 


Date. 


No. 

of 

fire. 


1892. 
Nov.  30 


Nov.  30 


Nov.  30 


Dec.     1 


Dec.     1 


Kind. 


71 


gpf 

IK 

o 

51    \ 

apS 

Q 

72 


I' 


H 

dcw3 


73 


7i 


IK 

o 

lis 

P 

B    .- 

l> 

a  A 


75 


«e 

B 

.     .2 


I 

00 


P 


Weight. 


Pounds. 
200 


1^0 
130 
130 


390 


150 
150 
160 


460 


150 
ISO 
100 


460 


123 
150 
150 

423 


Nomber 

of 
pnsnM 


2,151 
7 


1,372 
1,372 
1,305 

7 


1,615 

1,615 

1,715 

7 


1,622 

1.622 

1,724 

7 


1,327 

1.618 

1,611 

7 


PMjectile. 


Kind. 


o 


& 


Weight. 


Ob- 
served 

time 

of 

flight. 


Pounds. 
097 


905 


1,000 


1,000 


1,000 


n 


27 


34 


Travel 
of  shot 
in  bore. 


Inches. 
330.7 


330.8 


831.1 


830.8 


381 


Sleva- 
tion. 


o 
10 


0 


15      0 


10    40 


Instm- 

meotal 

▼ekMsitv, 

275  feet 

from 
imiczle. 


rert. 


{ 


1,»15 
Loot. 

aoo  +  if* 


0 


{ 


1,918 
1,980 


TBIAL  OF   la-INCH  B.  L.  BIFLB,  STEEL,  TYPE. 
WattrvlUt  Jnmul,  al  Sandg  Hook  Frovfng  Orouttd,  etc, — Contiaued. 

on  lift,  and  proof  of  powdor.] 


WIdA. 
Mnnnh 

uddlTBD- 


z.'4i,!£} ' 


onmptioQ  of  powdor^  vonnd 
of  protMt  lie  in  fllgb  t.  Malter 
iDg  of  fr*gmoptfl«  etc- 

nrwmtnf[  cfaarge.  In  rnimliiR 
gun  Into  bAlurj  long  leter 
iiMd  to  atut  It.  KhwII  al- 
IowhI  OB  piston,  t  fwl  ZS 
iDChM.  r^LpHuicrfBtlod. 
Tha  rutrldjie  Lav  wu  luidly 
brokiD    by     Iho    h.vdnul(<< 


pen  of  IBM,  nng>  Pi,*.'* 
«opp«ra  of  IBM,  gmgt  X. 


toMJI  Inoh.    (2,000  ooppcn 


Rwoll  »Uow«d  oa  pUton,  a 
(Ht  l|  inoh.  In  cloalnc  tn 
roUtUlE  brOMbbtook  lut 
(am  idmo  wIUi  greet  dtfll- 
snlty.  Gw-oheck  pad  out 
TOT  badly  Id  r«ar,  aal>eataa 
and  canrai  ■qoeoied  bo- 
twt^m  aplndlg  and  block. 
a,000  ooppan  of  IMD. 


'^'■M^ 


>d  on  piaton.  t 
.    >l,OMcopp«n 


3X,(HW  capp«ra 


iun  moDnlfld    on  Sclmaldar 

)blunLLiog  molion  prltden. 

jafbn  tbis  flrln*  20  nllona 
of  miitare  (glToerin  and 
wator)  waa  romored  from 
<i;lind«n  and  K  gaUona  of 
pnreKl.VMrin  added. 

Cray  la^h  held  with  rope. 

rhe  moUoii  of  the  hvdraoUo 

doug  not  foroe  tho  pnJeotUe 


Iti«, 


)d  (o  double  valoc. 


P.  Peck.  Ordnaooa  Depart' 
Ftrlng  oonduoted  brLient. 
Doparbuent,     aealatant 


ehjpued  avar  so  ibal  Xf 
can  be  obtained.     Bm 
praleoting  rollen  >«n< 


AfLortl 


II  ch  mon 


I'aniage  on  Itlt  Innew  gnn- 

OhtnnHlne  frietign  primani. 

Fired  la  eoa. 

Shut  gauged  hafore  flring. 

I«°  10'  &  tbe  elDvntloo  al- 
layed. 

9  fMt  Tl  lncbea  fruni  botI«u 
of  oyllndcr  la  highp.t  point 

T  flwl  l|  inobiw  wldeil  part  of 


and  3  irilh  eax.-.  Tbe  gun 
oleratfa  i>l[ti  great  iTlffl- 
onllT,  rennirins  at  leaal  4 
mon.  Tbia  la  duo  to  the 
clow  fit  of  Korm  and  geaia, 
the  to«tb  of  gaar  bearing 
hard  agalnbt  battom  of 
grooreaof  wonn.  Thlacan 
Bo  remedied  by  taking  off 
and  eiing  bearing  ■nrfacei. 
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APPENDIX   30. 


Beoord  of  firing  with  12-4nch  B,  L,  rifle  (steel),  type,  No,  1  {52  tos«), 

[Object  of  firing,  to  fast 


No. 

of 

fire. 

76 

Powder. 

Projectile. 

Ob- 

serred 
time 

ot 
flight. 

Trayel 
of  shot 
in  bore. 

Elera- 
tion. 

Xnatm- 
mental 

275  feet 

itoni 
muxale. 

Dnte. 

Kind. 

Weight. 

Nnmber 

of 
prisms. 

Kind. 

Weight. 

1892. 
I>ec.     1 

• 

c 

S 

r 

PwitidB, 

85 
84 
85 

* 

• 

1 

Pounds. 
999 

830.55 

0       0 

204 

[Object  of  ilrfag. 


/ 

1893. 

Mar.  14 

77 
78 
79 

Pi' 

• 

> 

i 
§ 

a 

1 

ae 
'■*» 

I 

115 
120 
120 

1,241 

1,241 

1,287 

7 

1,403 

1.455 

1,451 

7 

971 

1,619 

1,612 

7 

• 

■1- 
a 

1 

855 

Mar.  15 

130 
135 
135 

400 

Mar.  16 

90 
150 
150 

390 

Mar.  81 

80 

81 

82 

1 

1 

p^ 

• 

> 

i 

p. 

1 

oe 

#• 

§ 
J   5    . 

115 
115 
120 

1,238 

1,238 

1,288 

7 

1,401 

1,457 

1,467 

7 

1,293 

1,618 

1,611 

7 

360 

Mar.  31 

130 
135 
135 

400 

Mar.  81 

120 
150 
150 

420 

999 


999 


999 


1,000 


1,(K)2 


1,002 


830.4 


880.4 


830.35 


830.5 


380.6 


830.6 


0    25 


0    25 


0    25 


{ 


1,T43 
1.755 


{    i 


{ 


1, 

1,882 


0    20 


0    25 


0    15 


{ 


1,847 
1«845 


{      i 
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Speolil  nmu-k*  ibvnt  sHh  Bn, 

Conn- 

"^T^r 

.tnipKth 

Qaiisnl  HDHka. 

lag^  (njmoiU,  eU. 

t'J 

Kr'v"'''is 

?■» 

B  m 

iil 

fill 
III 

pnwf  of  powder.] 


iIim) 


rP,  iT.Mt) 


P,    U,HWl 
Z,  tt,V»l 


3mi  2)  inobe*  oal  of  batter? 
vbea  flrefl,  1«,«M  mpp*™ 
of  IBM.  128  poundi  of  tlijK 
ohorge  mwlv  from  lotrecfiiv. 
edOot.!,  l»Z.Hnd222poDad> 
tVoiD  lot  reoeired  Dao.  IS.  imi. 

M.WH  ooppar*  of  IBM 


En  cloelng  In  rob 
block.  «    men 


on    handl*. 


block.  %  inen  on  handl*. 
Ibis  wu  dqe  to  the  gtlcktntc 
of  eopfl.  Friotlon  elavBtlnff 
gMi  would  Dot  work. 


After  Brine  oarrlDRO  ran  neulj 
Into  baltary.  dae  to  nlre  In 
forw  pniop  heing  clogged 
and  not  •eUnK.    Pumpvalvo 


Hnt  cartridge  broke  op  In 
going  Into  gno,  ibDal  20 
prlim*    looM    In   cbwnber. 


Can  nioDnled  on  Sohneliirr 
OBrrlaga  oD  lift  In  oew  gun- 
lift  bHtterr. 

m  g^loni  of  pnro  glycerin 

Suiin  cylinder*. 
.orating  fHotlon  primera, 

Plied  torn. 

Trar  latf  h  bold  with  rope. 

Tbe  copper  pin  nbieh  acta 
aealDBt  tray  latcb  li  au 
small  In  diameter  Ibat  tho 
end  il  out  olT  by  alota  In 
traoalatlng  roller  I  thlipre. 
Tenia  tnnalatlon  of  briiok 
and  allowi  tray  to  neve 
wblla  breoebbloek  ta  being 
moved  into  the  gnn.  Tbe 
frJcUon  gear  for  elevating 
did  not  work  aatlafkctAril)'  ( 
the  nata  had  to  be  aet  up 
for  tbe  laat  nrood. 


Deparbnent,  aeilatant  proof 

Gnn  mount  ed  on  Schnslder 

lift  b'fui^.  "  """^  '"" 
Oblnratlng  friction  nrimen. 
ReHrvolr  waa  foond  full  of 
satiT.  Tlila  waa  drained 
ODtbetoreflrlDgandtberea- 
errolr  fllled  with  !)  gallona 
of  nilctnre  of  glycenn  and 


iinuin^  tbe  giui  Int 


whkh 


broke   off    the 


lolda 


;»■! 


Befon  fii^g  bnm  removed 
Irma  translating  rolltr  and 
reac  cup  amootlied  off. 

Fired  to  aea. 

The  tray  latcb  waa  held  In 
place  by  a  amall  wooden 
wedge  placed  between  con. 


nrlus 


?,^y=^ 
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Beoord  of  firing  with  13-inek  B.L.  rifle  (Bieel),  igpe,  2^o.l{6i   Um*"^ 

[OlUector 


Powder. 


Date. 


No. 

of 

Are. 


Kind. 


1898. 

P.M. 

Apr.  24 


83 


."if 


Weight. 


KttTober 

of 
prisms. 


Founds. 

115 
115 
120 


850 


Projectile. 


Kind. 


1,234 

1,234 

1,281 

7 


I 


"Weight. 


PoiMub. 
1,002 


Ob- 

served '  TniTel 
time     of  shot 


of 
flight. 


in  bore. 


Inehet. 
830.8 


Bleya- 
iion. 


▼e]oeit[y, 
275  feet 

from 
moBsle. 


15 


{ 


1, 
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Watervliei  Arsenal f  at  Sandy  Hook  Proving  Ground,  etc, — Continue^. 
Toof  of  powder.] 


ProMnre 
bore. 


Poundi,    Ft.  In. 
A,  about 

73.800   L      g 

73,400 


Conn* 

tor 
reooO. 


Wind, 
■trenoth 

ana 
dirt^otion. 


In. 
1* 


3 


o 

9 

a 

o 

g 

.a 


o 
n 

I 


(General  romarka. 


Gon  mounted  on  Schneider  carriage  on  lift  in  new  gan>lift 
batten^. 

Obturating  friction  primers. 

Fired  to  sea. 

Before  this  firing  breechblock  was  removed  and  edges  of  threads 
at  slotted  sectors,  which  bad  upset  over  edges  of  slotted  sec- 
tors, brought  back  to  their  original  shape.  The  lips  of  the 
cups  were  turned  down  and  steel  split  rings  placed  on  spindle 
againstrear  cup  only  and  copper  rings  on  pad.  Body  of  spring- 
look  bolt  was  enlarged  to  1.44  inches  and  the  collar  on  shoulder 
to  1.84  inches.  The  location  of  center  of  hole  was  moved  to 
the  lW>nt  0.125  inch  in  order  to  let  bolt  pass  translating  roller. 
Latch  for  holding  block  open  repaired. 

Kut  holding  handle  of  new  looking  device  on  face  plate  broken. 

Copper  cylinders  of  24,000  pounds  initial  compression  and  tables 
of  1880  were  used  to  determine  the  pressure. 

In  gauge  A :  Original  length,  0.4001  inch ;  after  flrine.  0.1875 
inch;  compression,  0.221D  inch.  In  gauge  X:  Orlginallength, 
0.4005  inch;  after  firing,  0.1881  inch;  compression,  0.2204 inch. 

Aooording  to  the  table  the  compression  or  these  coppers  for  a 

1>ressure  of  60,000  pounds  (the  limit  of  table)  would  oe  0.1725 
nch.  The  steel  springs  used  for  centering  the  copper  were 
crushed  and  broken  to  pieces  in  both  gauges.  In  one  the  cop- 
per and  spring  were  crushed  together  so  as  to  make  it  difficult 
to  separate  them. 

The  following  operations  were  tried  in  attempts  to  open  the 
breechblock  after  this  round :  The  locking  bolt  on  spindle  was 
unscrewed  and  thecenter  friction  washer  taken  off.  A  machine 
steel  bar,  4  by  1  by  6  feet  long,  was  jmt  under  the  handle  on 
the  block  and  fastened  by  lugs  and  4  1-lnoh  bolts.  A  30-ton 
jack  was  applied  under  the  end  of  bar  without  starting  the 
block.  Attempts  had  previously  been  made  to  drive  the  block 
ahead  by  the  use  of  a  200-pound  rammer,  by  two  30-ton  Jacks, 
and  by  use  of  screws.  The  face  plate  was  then  removed  ana 
a  80-ton  Jack  put  under  the  rotating  ring,  a  7-ton  Jack  under 
the  lever  through  the  handles,  and  a  14- pound  sledge  used 
against  a  copper  drift  applied  to  the  slot  for  the  locking  key. 
This  combination  started  the  block.  After  the  block  was 
removed,  the  spindle,  mushroom  cups,  and  pad  wore  knocked 
out  trom  in  front.  The  screw  threads  on  breechblock  were 
set  up  and  strongly  marked .  The  nose  of  the  block  was  upset 
and  completely  fflled  the  gas-check  seat.  In  rear  of  this  seat, 
back  to  the  fillet,  it  (the  noee)  was  upset  and  rounded  like  the 
sides  of  the  oopper  cylinders  used  in  the  pressure  plugs  aftw 
a  high  pressure.  The  spindle  where  the  pad  seats  was  con- 
tracted about  0.125 :  the  pad  had  cnt  in  front  and  asbestus  and 
oopper  was  forced  over  tne  front  cup  into  the  bore  of  the  gun. 
The  front  cup  was  so  hard  that  it  could  not  be  touched  oy  a 
file.  The  face  of  the  mushroom  head  was  slightly  concaved 
to  the  front  and  the  two  gauges  were  practically  ruined.  The 
fi-ont  cup  was  not  enlargecT;  the  rear  cup  was  enlarged  to 
more  than  fill  the  seat.  The  hole  through  tne  breechblock  for 
the  spindle  had  upset  in  front  end  to  nearly  the  diameter  of 
the  spindle.  The  gas-check  seat  in  the  bore  of  the  gun  was 
enlarsed  over  front  oup  about  0.035  inch;  over  pad,  about 
0.045  inch:  over  rear  cup,  about  0.02  inch. 

Firing  condnoted  by  Lieut.  E.  St.  J.  Greble,  Second  Artillery. 


OBD  96- 
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APPENDIX   30. 
Btoord  o/fring  wild  IS-inoh  B.  I.,  rifle  (»<«I),  '»P»,  J^o- 1  [St  ((m#),  Watattitt 

|01t|«ct  or  iitag. 


Kind.    WcinhtJ 


of-ho<  P*P™ 
(I. hi™.-  ■""- 


134        l.MS+T 


ibte. 


'  >»:{   1:5 


I     12i{ 
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Ar$enal,  at  Sandy  Hook  Proving  €hround,from  May  SI,  1899,  to  April  10, 1894, 
to  prove  powder.] 


Preennre 

per  square 

inch  of 

bore. 


{ 


P<mnd». 

A,  25,350 
P.  25,400 


A,  32,000 
P,   31,850 


ReooU. 


Ft.  In. 

}5   ^ 


3«.  800  w      g. 
87,200  r      ^ 


Coan- 

ter 
recoil. 


Ft.  In. 
0        k 


Wind, 
iitrenfftb 

ana 
direction. 


Special  remarks  about  eaob 
Are,  such  aa  effect  on  piece, 
action  of  breech  mechan- 
ism, consnmption  of  pow- 
dor,  sound  or  prq)ectllein 
flight,  scattenng  of  frag- 
ments, etc. 


The  shot  stmck  in  front  of 
butt  and  ricoohetted  over 
bolt  and  struck  in  water. 
18,000  coppers  of  1880. 


The  shot  struck  in  fh>nt 
of  butt  and  ricochetted 
through,  fell  in  the  water. 
24,000  coppers  of  1890. 


Fired  to 
of  1892. 


32,000  coppers 


General  remarks. 


Gun  mounted  on  Schneider  car* 
riaffe  on  lift  in  new  gun-lift 
banery. 

Fired  into  sand  butt,  rounds  84 
and  85. 

Obturating  friction  primers. 

Shot  gau0M  before  firing. 

1  quart  ox  pure  glycerin  added 
to  cylinders  before  firing,  fill- 
ing them. 

Previous  to  this  firing  a  round  of 
122  pounds  of  this  lot  was  fired 
in  8-inch  B.L.rifie:  pressure. 
23,920  pounds.  Velocity  not 
reoorded. 

Since  last  firing  breechblock  re- 
moved, and  hole  for  larger  end 
of  spindle  of  block  enlarged 
fh>m  4.959  inches  to4.899  inches. 
Original  length  of  block  was 
24.75  inches;  after  round  83 
shortestpart  was  24.838  inches. 
Faced  off  high  parts  of  block 
to  make  it  same  length. 

Breechblock  was  upset  0.04  inch. 
It  was  turned  aown  to  the 
original  sixe,  14.99  inches. 

All  threads  of  block  filed,  and 
edges  of  slotted  sectors 
rounded.  Front  cup  was  left 
the  same  in  diameter  as  after 
round  83, 14.195  inches.  Rear 
cup  had  expanded  0.02  inch ;  it 
was  turned  to  14.4617  inches. 
The  lips  of  the  front  cup 
turned  down  to  0.56  inch  in 
thickness,  and  upper  edge  to 
*  inch  for  the  depth  of  1.25 
Inches.  Two  split  rings  made 
to  take  the  place  of  lips  on 
cups,  as  per  drawing.  Threads 
on  inside  of  gun  scraped  and 
filed;  edges  of  slotted  sectors 
rounded. 

Filed  off  rough  parts  of  gas- 
check  seat. 

Lieutenant  Peck,  Ordnance  De- 
partment, is  of  the  opinion  that 
thepoor  workingof  velocity  in- 
struments was  due  to  the  tubes 
on  chronographs  not  being 
ovlindrieal. 

Yelooity  taken  by  Lieut.  F.  P. 
Peck,  Ordnance  Department. 

Firing  conducted  by  Lieut.  E. 
St.  J.  Greble,  Second  Artillery. 


APPENDIX   30. 
Eecord  of  firing  vith  11-inck  B.  L.  HJU  («taal),  igpe.  No.  1  {SS  Iom), 
lOlOect  of  Bring.  exhiblUon  vT  gnn  be(<n 


Powder. 

Pr<ti«tJl8.                        1 

1 

Eleva- 

iDiOn- 

Diito. 

of 

Kind. 

WdgbJ«JS^,-^ 

.,... 

Woiglif. 

P 

3 

1 

PounJj. 

Jneft«. 

, 

July  13 

1'^ 

i 

10     0 

^ 

1 

i' 

^ 

f: 

t 

1 

■ 

s 

Ukea. 

■ss 

% 

TRIAL    OF    la-INCH    B.  I^  BIFLB,  STEEL.  TYPK. 
Wtterrlitl  Jrmiat,  at  Sm^  Haok  PnHuf  Grmt»i,  tlo.— Cantinuod. 


*"    I      „f^       im.»n»o»ipU™ofpo»- 


?  )s   .0,  . 


IrlnitpiHlCIi 
TouL  buOtir 


1!rlnapo«UioQnnMnr««»«d 
froul  uuAbn  t  Inah. 


47i  iiallaiK  of  pum  rlrrvrl 

oTilndpn. 
flbtonillUK  (HfltliiD  prlinan 

ni  tax*. 

aiDr*  lut  Rrinii  npUtfani 
iHH'ti  iitarbviV  [<>  tbn  «an 
ruTthuKUKnenUiiilanil  i 
Iwllnii  llif 


■uffloli 


nd  In  Ihn  poalUon 

„    Ih«   pUiromi    la 

Iniillf  hJ|[h  iDpomilt  nuiy 

iiuliillun  of  ibu  roUllnn 


lia  cliMk  vulvs  allow*  lbs  fan 
to  ntum  lu  batlarv  aniir  Ih* 
Unt  niup.l,  bill  wnMl  Itadf 
•Itain  H  •iwn  M  t  hajpinatopped 
lu  Doutitor  reoolt,  m  th*B  It 
coulil  be  piiiii|iHl  fmn  battary 
to  loading  poaltloti. 
,  fMr  [bo  iBrouil  roDDd  IbonriTS 
allnvwl  thfl  jnin  aj|alD  Lo  »• 
(Dni  iDtii  thB  battary,  and  Iha 
boualuK  lor  Ibo  valve  bad  Mb* 
Uppad  w'- 


DCbCFk 


All    < 


ARer  thia  runbd 

Id>iI,   anil    H    wa* 


■lirlni  aniudla  or  ibe  valva 
ba.1  atmuk  tbn  mid  i.r  tlia  ra. 

autflcirnlly  baril  to  npaat  il, 

VIM  ID  KTfal  tliat  thn  alirlng 


M^'!'/.'^^ 


.™i".n.   Mi^l.   (1. 
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Record  of  firing  toUh  IB-inch  B.  L,  rifie  {steel),  type,  No,  1  (5f  Unke\ 

[OlitJeot  of  firinic  test  «f 


Powder. 


Date. 


No. 

of 

fire. 


Kind. 


Weight. 


1808. 
July  21 


July  25 


4a 
o 


o 

fli 

s 


w 


Pounds. 
400 


Z 


d 

o 


90 


Number  of 
prisms. 


4,328 


197| 

|.  Igniter. 


« 

M 

o 

B 

■ 

s 


Prqjectile. 


Kind. 


o 

M 

c 

2 
1 


Weight. 


3 


o 


Poundi. 
1,000 


1,000 


Shot 
marked. 


Trarel 
of shot 
in  bore. 


I 


Inchet. 
330.1 


380.2 


Depres-    velocity, 
sum.        275  feet 
fran 


20  l{ 


1,1 
1.865 


20    /       ^"' 
^    \       1,917 


TBUL   OF   la-JNCH    B.  L.  RIFLE,  STEEL,  TYPE. 
WatervtUtArttnal,  at  Satiig  Sooh  Proving  Orowtd,  «to.— ^outinaed. 

French  muikelau  powdet.] 


'"*"""■       fliBhl,  imltocing  of  tng- 


lindlti  of  the  oheak  vi 


the 

miiiircd  to  knock   Iheni 

need  vara  imaaSicd  off 

of  thitapriog  WH  topn- 
vant  tho  hMdof  tha  gpln- 
dle  from  atrlkJiiK  the 
bottom  of  Cha  iK*<«. 
The  vamp  fillad  to  work 
properly  an«r  thU  rouDd, 
Mid  when  takan  apkit  ■ 
portion  of  the  rabber 
waahor  wu  foand  In  one 
of  the  barrela  of  the 
pump,  BloalDK  una  of  the 
porta.  TThan  thlairure- 
-■  ths  pninp  workod 


properly. 
f  Pond. 


ax."" 


I 

Jl 


Qenanl  rsmalka. 


rlRKB  ou    Un  in  now  gun-llft 

Obliinllng  frletloD  primers. 

FlmltoaM. 

33.000  coppera  of  ISM  in  Toimd  RD. 

24,000  coppers  of  l«sa  In  ToiindHI. 

The  OHTiajra  worked  Tery  Hell 
iluHiTK  chla  Hrlng. 

The  recoil  vu  cihecked  properly 
■Dd  the  rarrlase  nmalned  out 
gfbstl«ry  after  the  recoil.   - 

Presanrea  and  velocltiea  takaD 

a'     Lieut.  F.  F.  Peak.  Orduuee 
partncnt. 
Firing  coodacted  by  Llent.  C.  B. 
'Wheeler,     OidDUoe    Deput- 


Gas  monnted  on  Sohnaider  car. 
rian  nn  lift  In  new  gun-Mft 

Obturating  Motion  prlmera. 

Firrdtoaea. 

This  iHiwdrr  bu  been  atored  ia 

Augiiat  S,  l'gft2,  Whenopened 
there  waa  sn  odor  of  ether, 
alChouEli  not  aa  pnogant  as 
when  paoked,  and  the  mssa- 
ilne  lergeanl  ptatnd  that  it  did 
not  give  blm  a  headache  ■■  it 
did  when  thepowder^ 


i»PP««" 


darted  out  from  ^o  for  about 
30  fnet  acoompauled  by  tbe 
dneat  kind  of  blKik  soot,  whleh 
Bonn  dis-ipated.  ~' 
panpat   waa  bla 

the  aeot  within  tb „- 

blast,  dUIarinK  In  thli  n 
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Eecard  of  firing  with.  X^-ineh  B,  L,  rifle  (ateel),  type,  No.  1  {52  Umti), 

[Ol\Ject  or  fixias,  toiii  «f 


Date. 


No. 

of 

fire. 


Powder. 


Kind. 


Weight. 


1893. 
p.  M. 
Aug.    8  I    01 


'A 


« 

s 


O 

I 


204 


I 


1893. 
Sept.  13 


Number  of 
prisma. 


92 

a 

SD 

-op 

§ 

J    ft 

375 

Projectile. 


Kind. 


cS 


o 


1 


Weigbt. 


Shot 
marked. 


i'ound*. 
1,000 


Travel 
of shot 
in  bore. 


330 


Depres- 
sion. 


In&tm- 
mental  i 
velocity, 
275  feet  | 
from     I 
mnzzla. 


JVef. 

f  1.882 
\  1,888 


[Object  of  firing,  exhibition 


. 

Bleta- 
Hon, 

O           1 

1,002 

330 

10      0 

TRIAL   OF   12-INCH   B.  L.  BIFLE,  STEEL,  TYPE. 
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Watervliet  Artenalj  at  Sandy  Hooh  Proving  Ground,  etc. — Continaed. 
Fronch  smokeleM  powder.] 


PreBiinre 

I)er  snoare 

incn  of 

bore. 


Pounds. 
A .  26, 600 
1),    1  0  H  8 
than  2i.  000 


Recoil. 


Coun- 
ter 
recoil. 


Wind, 
strength 

And 
direction. 


Ft  In.  Ft,  In. 


8i 


S 


^ 


s 


I 


• 

I 


Special  remarks  about  each 
fire,  Huch  as  effect  on  piece, 
action  of  breech  mechan- 
ism, consumption  of  pow- 
der, sound  01  projectile  in 
flight,  soattermg  of  frag- 
ments, etc. 


General  renuurks. 


in  a  marked  degree  firom  the 
shot  with  powder  which  was 
stored  in  orainary  powder  bar- 
rels, when  no  dlsooloration  of 
the  parapet  was  noticed.  For 
a  minute  or  two  after  the  dis- 
charge a  thick  whitish  colored 
smoke  rolled  outof  the  rauzsle. 
and  thinking  it  might  possibly 
be  due  to  a  portion  of  the  car- 
tridge bag  smoldering  in  the 
bore  the  officer  In  charge  of  the 
firing  inhaled  the  smoke  and 
was  struck  with  a  peculiar 
ether  like  odor.  A  tew  mo- 
ments after  this  he  was  seised 
with  a  violent  headache,  which 
lasted  an  hour  or  more. 

The  bore  and  chamber  wore  cov- 
ered with  the  fine  soot  above 
mentioned,  some  of  which  rub- 
bed off  on  the  hand,  leaving  a 
peculiar  brownish  color,  girmg 
appearance  of  groat  heat  on 
toe  metal.  With  the  exception 
of  the  fine  coating  of  soot  the 
gun  was  dean  after  the  dis- 
charge. The  blast  was  some- 
thing extraordinary.  Ashes 
trom  the  furnace  in  the  gun 
lift  were  drawn  up  through  the 
chimney,  and  a  window  was 
broken  in  the  brick  house. 
The  heat  from  the  gas  could  be 
distinctly  felt  60  or  60  feet  fh>m 
the  gun. 

The  principal  difference  between 
the  diachargo  of  this  powder 
and  that  stored  in  ordinary 
powder  barrels  was  that  the 
smoke  of  the  latter  was  like 
steam,  while  the  former  was 
black;  this,  however,  was  soon 
dissipated,  and,  with  this  ex- 
ception, the  powder  was 
smokeless. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Depart- 
ment. 


before  the  Chief  of  Engineers.] 


/M,  32. 000 
\  K,  84, 100 


}• 


Gun  mounted  on  Schneider  car- 
riage on  lift  in  new  gun-lift 
battery. 

Obturatibg  friction  primer. 
'' Fired  to  sea. 

Firing  conducted  by  Lieut  C.  B. 
Wheeler,  Ordnance  Depart- 
ment. 


506 


APPENDIX   30. 


Record  of  firing  with  I^Hneh  B.  L.  rifU  («t«eZ),  typo,  No,  1  {52  Um\ 

[Ol^ect  of  flring, 


Powder. 


Date. 


No. 

of 

Are. 


Projectile. 


1893. 
Nov.  16 


Nov.  17 


Nov.  17 


Nov.  17 


1804. 
Jail.  20 


Jan.  20 


Jan.  20 


Jan.  20 


Kind. 


93 


94 


95 


96 


97 


98 


I  ^ 


99 


Weight. 


^ 


P4 


s 
•S 

8 


o 


0^ 


B 

•c 

p. 
2 


100 
100 
100 


100 


Icy 

a  OS 

®  s 


uoo 


117 
117 
116 


850 


150 
160 
125 


425 


134 
166 
133 


433 


116 
117 
117 


350 


133 
134 
133 


400 


425 


Number  of 
prisms. 


1,059 
1,050 
1, 052+7 


Kind. 


1,239 
1,239 
1, 221+7 


1,589 
1,589 
1,317+7 


1.421 
1,756 
1,  401+7 


1,209 
1,220 
1,213+7 


1,384 
1,396 
1,376+7  j 

I 


1,210 
1,199 
1,203+7 


1,374 
1,630 
1, 378+7 


o 

a 
'd 

o 

Gfi 


Weight. 


Pounds. 

1.0031 


1,000 


1.000 


1,002 


1,001 


1,000 


998 


1,001 


Shot 
marked. 


I 

I 

Travel! 
of  shot  ■ 
in  bore. 


Inches. 
830.2 


Eleva- 
tion. 


330.5 


330.5 


330.5 


330 


330 


330 


330 


loBtrn* 

meoUd 

voloeitr, 

275fee4 

from 
miuife. 


o       '       FttL 
9      0   


I 


Depres- 

non. 

o      / 

2    46| 


LmL 


2    46i{     l'«l 


m{ 


2    40 


2    46 


1.844 


1.850 
1,841 

200+ 4< 


{  1; 


{  1: 


«4 


887 


2    414 


2    47 


{ 


1,586 
1,W 


1.821 
1.W 


triaIj  of  12-incei  b.  l.  kifle,  steel,  type. 

Wat«rvHel  Jrttital,  at  8d»4f  Book  Proring  Groiuii,  «U. — Contiuuad. 
la  prov*  powdar.] 


■'.:sT 


rF.ia.om  t 

\O.18.00«   f 


■wind, 
dlnwUan. 


Wltb  Ilia  eiceptioiu  notsd 
the  carriage  vorked  aal 
lofaotorilj.  The  breenh 
ineobaBlnn  n 
■atllfaotorllf. 

Clieck  TBlTsdld  not  Ktaad 


10  tho  rlHlit. 
3l.eok  vmU-b  did  not  ant. 
and  jrnn  returned  to  flrinff 
poaltion.  Id  rfinoiDic 
tba  gan  Into  battery  the 
breec  hblockwaaleft  open . 


of  the  firat  primer  to  Is- 
pfto  Ibo  cMrf-e^ra.  proE. 
ably  due  to  the  ehargD 
balDR  forced  Ifio  far  Into 
tho  dumber.  The  fact 
that  i  t  waa  foroed  in  abou  t 
8  I nibra  farther  than  de 


Fired  to  sea,  round  Ho ;  ilredliito 
aand  button  b«sab.  routidi  H 
to  W,  indonive. 

Cylindora  filled  with  arrtio  TalTe 
oil  Nn.  I. 

Stw  throttlinc  bar*  pnt  in  be- 
fore the  firing  of  Nov.  18. 

The  pump  pinion  wh  pjwkad 
beforv  the  flrine  nf  Nov.  17. 

AlthonKh  Ibe  friction  elevating 
gear  H  aa  tisblened  imniiiDbAa 
poBHlble  wTtb  a  wrench,  the 

■linblly  when   the  prqjei'tilB 

The  dflpreaaiou  (dTen  by  French 
qiiailiant  1*  about   rieht  for 

Jerliloatilkea  near  the  ground. 
Firing  condocted  by  Limit.  C.  B. 


d  bolt  to  the  right 


ooppen  of  ISIIO  ii 


,4.000  coppera  of 
ganee  U;  18,000 
of  IBK  In  gaoso : 


Tha  cartridge  bagavere  sot  cnL 
Cartridges  of  iirweigbta  vere 
mode  approTiraately  the  same 


rss 


Coppera  aamo  ai  preriou- 
rouDd.  Check  Talis  did 
not  act.  and  |nin  retn 
to  flriug  poeTtiaii. 


APPENDIX  30. 
A«oonl  ofjirimg  vAik  lt-iiuA  B.  L.  lifle  ($Uel),  Igpt,  Xo.  1  (St  ton*), 
|OIJ<»t  of  firiot 


2. 

s. 

1 

D*U. 

ESDd. 

Wrtght. 

Nnmbwor 
ptitnu. 

Slma. 

Wdgbt. 

^iu 

°rc- 

from 

IW^ 

101 

k 

if 

Pound*. 

ISO 

|;|" 

1 
i 

1.000 

no 

1 
,,.J 

«» 

150  ;       l,M++7 

[Oldwtorfllill£.tOt(lJ 

IBM. 

ins 

I 

148 

>.IM 

l!S5tl7 

1,903 
1,B«S 

1.483 
1.S5S+7 

j 

,.„ 

MO 

lot 

319 

3    40 

113 

S-;          1 

160 

1.W11 

MS 

1 

s     0 

ISO 

1,«0J 

H3 

ISO 
U3 

ISO 

TBIAL  OF  13-INCH  B.  h.  BIFLE,  STEEL,  TYPE. 
WaUnliet  Anenal,  at  Saitdy  Sook  Proving  Grmtnd,  tfto,— Coatiniwd. 
io  prore  povdn.) 


•-.■sy  ,«—"»;„ 


wind, 

direction. 


HpeoUl  moarka  aboot  sa 


III 


Cbeck  vaWe  did    l 

anil  ^in  returned  to  flrinjE 


[ttoflrinE 


l,6*hjdrwiJlog„n 

lift.] 

s:  as 

>    • 

1 

ed   lor   thla  n>nnd  fom 
proof  of  powder,  1,878.8. 

{S:  SiS 

}8      0 

«      0 

"f^rJs.sssx.ssi. 

(h.   38,883 

>    • 

3 

OnnrnDlnbattaiy.  Check 

The    hydraolio    nmmer 
did  not  work  properlj. 

Koonda  101,  IDS,  108.  and  107  flred 

ID,  U,24S 

111,  u.m 

The  hTdranlio  rammer  did 

■eat,  and  pomp  worked  ■ 
conple  of  atrokea  before 
firing   to    gaaruitiF  Uiat 
tbeTklvewaa  Heated. 
P™detr«».modlnbrhand. 
HyflTsnlk     imnnier    not 
working.     Clicck    volve 
tapped    to   lla   neat    and 
pump  worked  a  rooplB  cif 

ID.   84,830 

9 

1 

T.  Samoa.  Flrat  irttUerj. 

i 

Ennraulj  IhM  lite  valve 
«B>  Bi-atHl. 
Time  of  dight.  Mi  aeoonda. 
10^  30'  in  tbe  m»:lmiim 

510 
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Beoard  offiHng  with  IS^neh  B,  L.  Hfie  (9ieel),  type,  No,  1  {52  tmiM\ 

[Ol^ect  of  llriB^ 


Powder. 


Projectile. 


Date. 


No. 

of 

fire. 


Kind. 


1884. 
Apr.  10 


108 


Apr.  10     109 


Apr'  10     110 


Apr.  10 


111 


C4 


OS 

a 

■c 
p« 

a 
S 


a 
o 

Pi 


Weight. 

Lbs. 

Oz. 

117 

0 

91 

0 

117 

0 

325 

0 

142 

0 

142 

0 

66 

0 

350 

0 

NumlMir  of 
prisms. 


Kintl. 


42 

4 

150 

0 

150 

0 

342 

4 

175 

0 

175 

0 

1,229 
952 
1.223+7 


1,481+7 
1,485 
689 


445 

1,569 
1.562+7  ! 


1,844 
1,846 
6  ,  Kide  pow- 
der ignitcu'. 


Weight. 


i 


I 


Pounds. 
1,001 


1,001 


1.001 


1,000 


Shot 
marked. 


8 


Not 
marked. 


Tr*Tel 
of  shot 
in  bore. 


Ineheg. 
830.2 


330.2 


330.2 


880.2 


Deprea 
sion. 


o       ' 
2    45 


ital 
▼eloeitj, 
275  feet 
from 


3      0 


8      5 


3      7 


{ 


{ 


{ 


{ 


!,€» 


1.995 


1,714 


1,771 
Lost 


TEIAI.   OP   12-INCH    B.  L.  RIFLE,  STEEL,  TYl'E 
Waitrvliel  Anmttl,  at  S<atdjf  Hook  Proving  Gnnni,  etc. — Continued. 


InsSef 


Wincl, 
.rengih 

"'  dl«llon. 


8p«Ur 

giu'luibanttMb 

Si:: 

>r  brawh: 

C" 

lft.«- 

24,000  nnpcn  18M  Id  nnge 
U  ud^n.OOO  ooppers  of 
1802   tD  gaan  P.     Shot 


Sbot  came  ODt  of  batt . . . 


Rath  nhot  and  povdcr  n 


TlmulslCiolumiiarpriiiiDii 

BDd  HB  lenlter  n(  rifle 
rwwaer  «u  iiiibiitllulr.d. 

triilKoliuliUowTi  iunllitr, 

enough  lo  pkAi  eJear 
tbmiipti  tuid  pny^<!t  from 

wu  tln'ken  V''  "hl'i 
roDDil  Jusl  In  mint  of 
the,  apludlo  not.  uid  ILe 
rear  pDiUon,    vfth  both 


ths  nar.  The  aplodlr 
TBa  cnwkud  nillaUj. 
ThB  ftaoLara  of  tin  gpln- 


Gnii  monnteil  nn  Schnrliln-  car- 
r\%sr  on  lift  In   new  puD-Ufi 

FlrediDioa 
32,000  mppani 


1^  ftif  tinti  priniora. 


100  to 


F.  itkniiDii, 


rintArlillerj-. 
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BeaardoffiringwitkJi-inekB.L.ri/Uiiiteel),  IgptiXo.  1  (5S(oiit),  WaUrrliet 
f  Olitect  at  Bring,  to  ttmt  yui 


1     i 

Powd^r- 

Pra)»tile.      B  , 

Z% 

Date.      0^ 

Nnmbar 

bure. 

Are. 

pow-    Weight. 

of 

WBi|;bt.^  = 

der    1 

prl«m>. 

o? 

b<»«*. 

a 

law.   1 

IAm.  Ox. 

/^rundi. 

0 

^«™d. 

Dm.     a  '  112 

IM     0 
W     0 

M      0 

TO 

1.000 

10 

0 

{?;  ri;*7U 

; 

3O0      « 

i)tc..    a 

^ 

1 
1 

1.5» 

1,000 

ISoott  might.     1 

IS 

J.     M.M* 

l.BOl 

\Qu.dniit..     2 

O,    S3.su 

I 

12    Igniter. 

1 

^'n 

1 

A. 

S 

i^ 

D«.     t 

B.    1,        ..».l 

5 

1 

1.000 

iaoottrijM.    2 

B,   3a.aM 

"""     nu    1-       i,Ma 

iQuadnutt..    I 

IT 

V,  SfcTOO 

12  jign'llor. 

i 

i^_    " 

1 

i 

if 

1 

D«:   a  '  IIB 

I 

CK 

,„  „!  .,™ 

,.000 

10 

0 

ffiiliS 

I 

A  r     ir,-j     ;j        1.M5 

1 

Ignitor. 

" 

m    0 

1 

S 
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Jnenal,  at  Saudi/  Hook  Proving  Groatid,  from  Deeember  <l  to  Deoemher  ID,  1894. 
for  iccune;  nl  ifiW  j-nnlB.) 


SpACtftI  r^nurkd  about  eacb 
aaoh  ■•  itObct  on  plpco,  ai 
of  b  reooh  BioohanlBin ,  mnii  i 
tfon  of  powder,  Aound  of 
jMtilB  in  flight,  Kullorln 


Aimed  at  the  ceoler  of  top  ol 
larKet.  Intbia  dlrmClon  Ibt 
muixlo  or  tbe  gua  I*  ovvr  i  hr 
lempleln.  Tl.a  coplngoflbf 
breaal  b(j<){bt  wall  rram  S  lo  <l 
icicbeadmp  and  23  feet  [nleDEtli 
vutornoffbylheblnal.    Tbi 


check  Ti 
Ihe  giin 


Ibylh 
-s  fatli 


tho  aprtnjc  voa  Dpaot  and  Ibe 
ribfi  of  Ibe  vnlra  ■nnnroiiily 
bad  honnd;  theie  wfre  fi1»l 
ilownaDdthevalTeaiidiipTliiK 
nplaci^.  after  wblcbtfaouuiup 
workedtflpiimpfnimbattBrr. 
Stmck  tariwCUreet  above.  B 
Iticbes  loa  of  ciinier.  SliEbt 
leaWeol  oil  thraugb  etnBInK 
box  at  rlcbt  Ofllndn-, 
Check  vaWofnlleilitgnlntoDper- 

battery.  TbovalvoniHtaknn 
oiitandtho  briu'B  nprltifiunx 
•      il  by  a  Btpol  ono.    An 


lalee 


Lit  tbe  end  of  tho 


valve  e]>indle  fr 
aDdunm'ttluElnluuat.  Stioc 
■tTuct  1  feet  rlgbt  and  1  foot 
below  center.  1  f«i't  moro  of 
copltig  of  breast  belglit  wall 

Tbo  baae  of  bocIi  oartridge  bng 
wan  cot,  tlio  Igniter  put  Yd  aid  0, 
and  tbe  bug  iiewea  ovor  1(. 
PuWerlEed  powder  wu  fontjd 
on  Bbot  bolat  after  ramnilnE 


13'.  TliD  nmmerhiaiir 
nation  of  &°  £9'.  Wbi 
gnn  ie  Blernted  to  5°  ai 


General  renwrkg. 


™7  (Kblcli 

>rd  In  b 

Id  break  il 
liieiei 
atoti 
bile  tb 


Tbercl 
forwai 

naddo«>nontliobaBoanheproJeoi]ic. 
Drlbeseotionof  tboonrtrldce.  ^rlnd 
Ing  and  breaking  the  ri'ir  prlgniB  and 
crusblngtheiiiniteronthebaBe.  The 
Inlennediate  tr»y  Is  clrcnlai  In  rTOBB 


'  ed^rs  of  tbB  Ton 

HfllaltorHotUatwh, 

ridge  Ib  pu, 


led  fonrard 
^mllr 


6orihecolBinn»ofprii...._„__. 
inefl  up  igBloBttheend  of  tbeiruy, 
iibini  and  broakingtbe  gralua  and 
iringlbn  bag. 
.r  loading  t  lin  I H  th  round  man  T  frag. 

r'     •wdfTvereleftoverlbeahot 
Intennedlate  tray. 


It  iB  bellored  that  with  tbe* 
menla  tbe  proceaa  of  \ 
attended    wl^lb     eorlous    < 


unleaa  Ibo  great- 

le'smtrsTghV  roada  (K'and  ia 
on  the  top  of  the  target  the 
nt  reads  +T' ;  borlionlal  error 
iDilng  of  Bigbt  Beat  17'  right, 

A    amall    plalfonn 
bigh  on  Iha  raoer 


int  IS  incboB  bigb 
IT  the  l^ut  end  of  ri„ 
nionforelgbtlngwl 
ht,  and  a  Bt«p  I) I--'  ' 


igbt  eb 


Firing  auspeeded  becauao  tbe  at 


p.-wder. 


with 
It.  P.  F.  Peck, 


„      by  Lien 

Ordnance  UepBrlmeiit.  lu  hid  jinin. 
enco  of  tbo  testing  board,  Prtaent: 
HaJ.  ¥.  H.  rhippx.  Ordnanoa  Depart- 
mpnt:  Capt.  F.  Beatli,  OrdnaUPa 
Uepsiimeni;    Lieut.    F.    P.    Peck. 


Ordnan 
Oepunmaut, 


Iteparl 


Lieu 
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APPENDIX   30. 


Record  of  firing  ivith  13-inch  B,  L,  rifie  {steel),  type,  Xo.  1  {52  ton*), 

[Object  of  firing,  to  test  ^vii 


No 

Powder. 

Projectile. 

tlon 
left. 

Prec«iiT« 

Marks 

Bate. 

of 

on     1 

Number 

Elevation. 

per  sqnare 

inch  of 

bare. 

lire. 

Kind. 

pow- 
der 

Weight. 

of 
prisms. 

Kind 

.  Weight. 

1 

=1 

boxes. 

--  -  - 

p"* 

18M. 

lM.Oz. 

Pound*. 

o 

t 

2*owiMi«. 

Dec.   19 

116 

A     6 
B  27 
C   10 

153    12 
152    12 
152    12 

1,606  ' 

1,593 

1.591 

■V 

1,000 

0 

/Sight 

iQiiadrant. 

..  2 
..  2 

10 
17 

J,  37.127 
O,  37,  «7 

U7 

A  24 

1  B     8 

12 

Igniter. 

1,605 
1,596 

1      1,000 

6 

/Sight 

iQuadrant . 

..  2 
..  2 

4 

11 

1 

J,  341,578; 
O,  35,850  > 

460    0 

Dec.  19 

153    12 
152    12 

C     5 

152    12 

1,500 

1 

118 

A  19 
B     6 

12 

Igniter. 

1,606 
1, 503 

1,000 

..  2 
..  2 

6 
13 

1 

460      0 

J,  37,200 
O,  37,617 

Doc.  10 

158    12 
152    12 

g  '/Sight 

IQiiadrant. 

G  13 

153    12 

1,593 

' 

119 

A  20 
B  37 

12 

Igniter. 

1,606 
1.593 

1 

1,000 

6 

/Sight 

\  Quadrant . 

..  2 
..  2 

G 
13 

460      0 

Dec.   19 

153    12 
152    12 

TT,  38,240 
V.   3«.435 

C   12 

152    12 

1,591 

■ 

120 

• 

A    7 
B     4 

12 

Igniter. 

1,606 
1,503 

1 

i      1.001 

..  2 

..  2 

6 

13 

\ 

460      0 

Dec.   19 

153    12 
152    12 

fl  '/Sight 

"   iQuadrant. 

J.  38,636 
O.   S8.30U 

• 

C  15 

152    12 

1,593 

12 

IfHiiter. 

§ 

121 

A  31 
B  18 

460      0 

1,606 
1,592 

i 

1,001 

1 

..  2 
..  2 

6 
13 

Dec.   10 

153    12 
152    12 

^  /Sight 

\Qnadrant. 

U,  3e,356 
V,  37,018 

C   18 

152    12 

1,592 

^ 

1 

ft 

(3 

12 

Igniter. 

•a 

122 

p 

1 

• 

A  27 
B     7 

460      0 

1.605 
1,593 

OS 

1 

1,001 

..  2 
..  2 

6 
13 

Dec.   19 

153    12 
152    12 

g  /Sight 

\Quadrant. 

J,  39.5«& 
(>,  38,000 

§ 

C   14 

152    12 

1,592 

(S 

12 

Igniter. 

0 

p 

460      0 

Dec.   19 

123 

A    8 
B  82 

l53    12 
152    12 

1,605 
1,593 

1,002 

C   /Sight 

^  l\Qnadrant. 

..  2 
..  2 

6 
13 

1',  3«,023 
V,  30,736 

C     3 

152    12 

1,592 

1 

12 

Igniter. 

460      0 

Dec.  19 

124 

A    1 
B  29 

153    12 
152    12 

1 

1,608 
1,592 

1,003 

19 

32^  . 

/  J,  36,467 
\  O,  30.SS9 

C     6 

152    12  ;      1,593  ! 

12 

Igniter. 

460      0 

, 

1 

1 

TRIAL    OK    13- INCH    B.  L.  KIFLE,  STEEL,  TYPE. 
JTaterrliet  draenat,  at  Sandg  Hook  I'Tocing  flraand,  elc.—Cou  tin  tied. 


).  „. 


lit 


tery.    Aboi 

•et.  TlieThotmlaHtdthe 
Urget  (oyer),  TbaTilvs  wu 
cImm  l>;  (triktaK  it  irlLh  R 
huumer,  afUrirhichthepumpfl 
worked  to  pump  from  Usttery. 
Tb«  br-paaa  vilvo  u  tad  « in  pre 
Tloiia  ronni!.  More  of  the  cop 

a  fyit  tHio* 

The  (crewa 

The  bj-pua  fftlro  Mt«t  u 
raDDdllS.  TheBhotatrncI 
feet  iboTt  and  I>  Teet  rifht. 


id  tt  r««'  right, 
of  tSe  lift  in 


iTalTuvutAkeoci 


but  failed  14>  check 

iMtZfeBt.  Tbeab 
feet  8  Incbu  above 
riKbt. 
Dbe  by  pan  tkIto  i 
round  lie.  Tboahi 
bat  right  of  center 


■m  in  betweei 
IB  apindla  uu 


Tbe  n-edge  n-ai  agi 
■truck 


m  fldugftnd  tbeiciiit 

J)  battery.  Tlieahot 

itrurk  11  feat  beloir  and  H  ftet 


ahoCwaa  flrwl  to  >ea.  Wbe: 
tbe  Kua  bad  been  elsTated  t 
tbe  eleratlon  glveu,  the  frji 
tlon  clamp  bocamn  Idhhk 
After   Bring,  tbe 


VM  fonnd  tbat 
thoB  nlleHng  tl 


lined   and  if 


■olesned.    Ibollbnld. 


Tbe  ahot  pan  bag  been  repaired  alnoe 

laat  drlng. 
Ooa  aimed  al  tbe  eentet  of  tbe  top  of 

In  order  to  avoid  tbe  clanger  of  oraBhlna 
tbo  rear  priama  and  tbe  Igniter,  noteil 
oil  Dec.  «,  a  woodea  disk  waa  plaoed 

bat  the  raZnS?  wonUride 
'n  onthlBlnRleadufontho 

t  waa  n-moved  from  eaob 
ibe  breech. 

do»  not  alart  foroard  for 
oonda   after  opaiating  tbe 


tridgoi 


prevent  aooldenl    ffoin  atepplpg  off, 

Tbis  rould  »!«-■■  — " ' "- 

luat  below  thi 
The  F.  A.  bnt 
tbrougbont  t 
InJniM. 


.nUa 

Bight  waa  act'  at  B' 
Snng,  and  waa  not 


I's'" 

rget. 
lonui. 

VerU.ial. 

«■£■•- 

51,1 

} 

% 

1 

2.IT7 

i;!R 

1777 

1 

J  i 

n.\n. 

6.B 

I 

«-   it. 

V'  "" 

1.73a 

t.m.'.'.'.'. 
i.'wsi.'.... 

. 

_ 



1 

r  of  Impact: 
Kigbt.]' 


oriiontal  d< 

of  Impact 

eviatlOD  from   c 
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APPENDIX    30. 


Record  of  firing  with  12-inch  B.  L,  rifle  {steel),  type,  Xo,  I  (52  font),   Wattrrlid 

[OlUect  of  firing,  to  t»i 


Date. 


1«M. 

Dec.  26 


Dec.  26 


Dec.  26 


Deo.  26 


Deo.  26 


Powder. 


No. 
of  . 
fire.    Kind. 


125    1 


126 


127 


128  I 


129 


Dec.  26     130 


Dec.  20  ,  131 


Dec  20 


132 


o 


fl6 

B 

ge 
o 


0 

o 

d 
P 


Markii 
Doxes. 


LhM.  Oz. 


A  21 
B  25 

A  35) 
B  381 


153 
152 

152 


12 
12 

12 

12 


460 


.A  18 
B  13 
A  25\ 
B    2/ 


153    12 
152    12 

152    12 

12 


460      0 


A  28 
B  12 
A 
B 


35\ 
28/ 


153 
152 

152 


12 
12 

12 

12 


460 


Projectile. 


Number 

of       .Kind, 
prisms. 


Observed 
time  of 
Weigbt.;    flight. 


A  30 
B  21 
A  34\ 

B  ii; 


A  26 
B  19 

A  2:)\ 

B    2/ 


A  29 
B  31 
A  34\ 
B  14/ 


A  32 
B  11 


153 
l.'>2 

12 
12 

152 

12 

12 

4G0 

0 

153 
152 

12 
12 

152 

12 

12 

460 

0 

1,607 
1,503 

1.593 

Igniter. 


1,607 
1,594 

1,595 

Igniter. 


1,G06 
1,693 

1,595 

Igniter. 


1,607 
1,505 

1,593 

Igniter. 


1,606 
1,593 

1,594 

Igniter. 


153 
152 

152 


12 
12 

12 

12 


460      0 


153    12 
152    12 


IS  ZZ) 

12 

460 

0 

A  12 

153 

12 

B  3 

152 

12 

A  3\ 
B  22/ 

152 

12 
12 

4C0 

0 

1,605 
1,593 

1.595 

Igniter. 


1,606 
1,594 

1,596 

Igniter. 


1,607 
1,594 

1,594 

Igniter. 


rs 

o 


o 

K 


C^ 


Pounds. 
1,001 


1,003 


1,003 


1,003 


1.004 


1,004 


1,002 


1,002 


Travel,  ^i-,*.. 
of  shot'  'izZ 
in  bore.!    ***»"• 


It 


19i 


192 


21 


195 


271 


2^ 


10       O 


reflec- 
tion 

points, 
left. 


10       O 


10       O 


15       O 


15 


15 


11 


U 


11 


11 


II 


11 


11 


11 
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Ar$enalf  at  Sandtf  Hook  Proving  Ground,  from  December ,?(?,  1894,  to  April  22, 1895, 
gnii  for  aocarticy  and  range.] 


PrcBHure 

per  square 

inch  of 

bore. 


Poundn. 
r,  35,267 
V,  34,077 


I    Wind. 
I     tion. 


^8      oil 


r  J,  35.289   \^      0 
\0,  3«,711  '/         " 


W;  35;222  /•     ® 


J,  34,008 
O,  35,418 


} 


0      0 


{ 


U,  37,200 
V,  38,267 


{ 


J,  88,758 
O,  35,378 


{ 


U,  35,491 
V,  35,908 


\  8      0 


I  8      0 


} 


8      0 


/  J.  35,700  ,\  g      0 
\  0,34,733  1/®      " 


s 


i? 


I 


i 


i 

§ 

i 
I 

S 

to 

s 

I 

I 

9 


•a 


Special  remnrks  about  each  fire, 
sach  an  effect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  nrojectile  in 
flight,  scattering  oi  fragments, 
etc. 


The  liydranlic  rammer  failed  to 
work  aft«r  the  projectile  had  been 
rammed.  The  head  of  the  cylin- 
der was  removed  and  new  pack- 
ing put  in  about  the  piston,  caus- 
ing a  delay  of  three- fourths  hour. 
Range.  IwTiation  to  the  right  of 
line  of  fire. 

Bange.  Beviation  to  the  right  of 
line  of  fire. 


Gasket  at  rear  end  of  rammer  cyl- 
inder partially  blown  out.  Range. 
DoTlation  to  the  right  of  line  of 
Are. 


Range.    Deviation  to  the  right  of 
line  of  ilre. 


Range.    Deviation  to  the  right  of 
line  of  fire. 


Range.    Deviation  to  the  right  of 
line  of  fire. 


Range.    Deviation  to  the  right  of 
line  of  fire. 


After  this  round  the  hoop  (C 10)  had 
moved  forward  0.056o  Inch  from 
the  tube,  but  there  was  no  notice- 
able senaration  in  the  Joint  be- 
tween tne  Ci  hoop.  Range.  De- 
viation to  the  right  of  line  of  fire. 


General  remarks. 


Since  the  last  firing  the  by-pass 
valve  has  been  repolrea  by 
fixing  a  stud  on  the  cam  stop 
on  the  opposite  side  from  the 
cam,  which  holds  the  valve 
closed  on  firing. 

2  gallonsof  oil  added  to  cylinder. 

Fired  to  sea. 

Dinxtion  given  by  Scott  sight 
No.  828,  aiming  at  the  top  of 
a  post  planted  near  the  beach. 
Elevation  given  by  quailrant. 
Line  of  fire  slightly  to  the 
right  of  tho  Scotland  llxht- 
ship. 

The  trunnions  of  the  gnn  are  — 
feet  above  mean  low  water. 

Scott  sight  No.  827  was  placed 
on  t  he  gun  before  each  round. 
It  wa.s  not  injured  In  the  least 
by  being  left  on  the  gun. 

The  elevation  of  the  gun  plat- 
form (bottom  surface  of  base 
ring)  Is  49.9  feet  above  mean 
low  water.  The  exai-t  height 
of  the  trunnions  above  tnis 
point  has  not  been  measured. 
It  is  about  9  fet't  4  inches, 
making  total  height  59.2  feet. 

Target  at  lOo.  I  Target  at  15°. 

^O-O*"    TJo««^  'No.of'x, 
round.  I  ^°K®-  round.  ^»"S<»- 

i 

I  Tardt.  ,  Tardt. 

125  9,106.16,  130,11,819.5 

126  '9,189.03'  131   11,731.1 
127,9,184.40,  132   11,794.0 

128  19,080.58       133   11,714.0 

129  9,114.15       134   11,714.0 
j I 

Target  at  10°:  Yards. 

Meanrange 9,130.86 

Greatestrange 9,184.40 

Least  range 9,106.18 

Dispersion  in  range        78. 24 

Target  at  IfP : 

Meanrange 11,754.84 

Greatestrange 11,819.5 

Leastrango 11,714.0 

Dispersion  in  range       105. 5 

Firingconducted by  Lieut.  F.P. 
Peck,  Ordnance  Department. 
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APPENDIX   30. 


Record  of  firing  with  1^-inoh  B.  L,  rijle  (steel),  type,  Xo,  1  (.^5  io%e)^ 

[Object  of  firing;,  to  tr«t 


Date. 


Powder. 


I*rojectile. 


No. 

of 

fin). 


Marks  i 

^*~*-  .powder 
I  boxes. 


'  Number  I 
Weight.         of        Kind, 
prisms.  ' 


1804. 


De<^.  26 


133 


Deo.  26  ,  134 


1805. 
Mar.  27 


135 


I 


Mar.  27     136 


Mar.  27     137 


Apr.  11 


Apr.  22 


138 


■ 

s 

« 

\ 
% 

I 

OB 


I  -v 


130 


I 

§ 


lAf.Oz, 

A 

11 

153 

12 

1) 

20 

152 

12 

A 
R 

'D 

152 

12 
12 

460 

0 

A      4 
B     10 


A 
I) 


13 
0 


153    12  ; 
152    12 

}  152    12  I 

12  j 


1,607 
1,504 

1,594 

Igniter. 


1.608 
1,504 

1,504 

Igniter. 


460      0 


153    12 

152    12 

163    12 

12 


471 


164    12 

152    12 

152    12 

12 


1.606 

1.593 

1.608 

Igniter. 


1,712 

1,583 

1.593 

Igniter. 


471 


173    12  '        1, 808 

152    12  1,593 

152    12  ,        1,593 

12  I  Igniter. 


480      0 

164    12 

152    12 

152    12 

12 


1,711 

1,593 

1,592 

Igniter. 


471      0  1 


154  12 
151  12 
144     12 

12 

•155      0 


1,585 

1,585 

1,481 

Igniter. 


m 

e 


f  o 


^ 


Solid 
shot, 
lot 
344. 


CO 
CQ 


^ 


Solid 

shot, 

lot 

344. 


I  Observed 
i  time  of 
Weight      flight. 


Poundt. 


1,002 


1,002 


097 


908 


008 


l.OOOi 


l.OUl 


28 
2«J 


Travel 

of  shot 

in  bore. 


Tnehat. 


Kleva- 
tion. 


•  15 


30 
29^ 


I>oil«r- 
tios 

points 
left. 


l.'i       0 


330. 1        5       O 


3.30.1        5       0 


■    330.1      10        O 


330.1  1   10        O 


3:W).l      19     47 


11 


11 


TRIAL   OP    12-INCH   B.  L.  RIFLE,  STEEL,  TYPE.  619 

Water  diet  Araenalj  at  Sandy  Hook  Proving  Groundy  etc. — Continued, 
^n  foTttcooraey  and  range.] 


Prw»8iiro 

T  Hqilfl 

inclt  oj 

bore. 


"^iST  «->"• 


Wind, 
■trengtn 
and  direc- 
tion. 


Poundt. 


I 


Ft.  In. 


/IT,    3r>,977    1  - 
i\V,    3:i.H55  7  * 


/  J,  3«i,'; 

\  O,  36,( 


/  J,  3«i,708 
000 


6      0 


fB,  34.145  11  .    .Q 
\K,  33,031  7  ^    ^" 


s 


6  ♦* 

•a -J 

SI 

I! 

*  w 
o« 
CI    . 

>  M 

^     at      < 

s  S 

IB 

a** 
.2 


Special  remarks  about  each  Are. 
each  aa  effect  on  piece,  action  of 


breech  mechanism,  consnmption 

projectile  in 
flight,    scattering  of  fragments, 


of  powder,  sound  of  jiroject 

fliKl 

etc. 


Range.    Deviatiou  to  the  right  of 
line  of  fire.  i 


Bange.    Deviation  to  the  right  of 
line  of  fire. 


/  B,  33,400  a  5    10  ! 
\K,  33,160  ,P    *" 


fB.  33,100  \  5    ,. 
\  B,  32, 833  ,/  *    " 


{?;t^}«  • 


The  translatingroller  badly  burred ; 
burrs  removed. 


fM,  37.200  \q     0 
\N.  30,383  1/"      " 


Firing  suspended  on   acoount  of 
base. 


General  remarlcs. 


The  locking  device  for  rotating 
handle  does  not  work. 
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APPENDIX   30. 


Record  of  finng  with  IS-inch  B.  L,  rifle  {steel),  tjfpe,  No,  1  {52  Ume),  Waienlkt 

[Ol^ectofitriiig, 


Bate. 


1895. 
June  12 


June  12 


Jane  12 


June  14 


JoneU 


June  14 


Jmne  U 


140 


141 


142 


143 


144 


145 


Jue  14     147 


June  14 


148 


Powder. 


Klud.      weight.  ,N™>^ 


Lba.   Oz. 

151    12 

151    12 

ISO    12 

12 


455      0 


»' 


147 
151 
149 


12 
V.l 
12 
12 


Projectile. 


Kind.  ,  Weight. 


450     0 


154 
152 
151 


12 
12 
12 


1,648 

1,548 

1,539 

Igniter. 


1,525 

1,564 

1,544 

Igniter. 


1,596 
1,566 
1,577 


12     Igniter. 


460      0 


130 

12 

139 

12 

139 

12 

12 

.1    420      0 


156 
156 


•  Ji     155 

1- 

I     470 


12 
12 
12 
12 


1,432 

1,432 

1.432 

Igniter. 


1,604 

1,603 

1,594 

Igniter. 


< 


i:i9    12  1,416 

130    12  1,418 

119    12  1,284 

12  Igniter. 


400 

137" 

151 

149 


12 
12 
12 
12 


^{ 


440 

0 

141 

12 

141 

12 

135 

12 

12 

420 

0 

147 

12 

151 

12 

140 

12 

32 

450 

0 

1.406 

1,554 

1,534 

Igniter. 


1.460 

1,460 

1,396 

Igniter. 


1,514 

1,555 

1,536 

Igniter. 


CO 


o 


s 


Poundt. 
998 


1,0001 


Ob- 
served 
time  of 
flight. 


1,000^ 


1,003 


1,001 


1,002 


1,001 


1,001 


1,001 


// 


Travel 
of  shot 
inhere. 


Inches. 
330.5 


390.5 


830.5 


330.5 


330.5 


330.5 


330.2 


330.5 


330.6 


Deprea- 
afon. 


o       ' 
2    49 


»    55 


Inctra- 

mental 

velocitj. 

275  feet 

from 
muule. 


Feet. 

(     l.« 
\     l.«B 


2,061 
2,Q3 


« «» {  !.lg 


^{  1; 


1,966 
971 


a    48  /     ^^' 
^    ***  \     2,0(», 


2    **   \     1,90 


2    CO  I     }'J5 
*    *^  \     1,971 


2 


SO  I 


1,033 
1,036 


2  «•  {  };S 


topHnapi 
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I  Sand)  Soak  Prm>i»g  Orotmd,  ftvm  June  1£,  1895,  to  Apnl  S$,  1896. 


behrfbti 


Y 
Y 

,}s  lit 


fiLimptJnn  of  powder,  ■mmd  of 
pndM<ll<  In  &igM,  Haltf Hog 
of  nnjiD)i<]]tn»  Vic. 

SI,lMa  eoppen  oriSW 


Tbe  nrqtecUle  cune  oi 
and  rioochetMd  to 
after  itrlkjog  the  wi 


Tbe  pnjentile  gtruek  tliart  apd 


rlcoefaened  toie 


The  prQJMtlle  stmsk  about  W 
yarda  ahortaDd  rlcochetlHl  to 
Mia.    Onlj-aboalonivhalrthe 


d«r  U  enLiroJy  too  alcnr. 


cArriave  on  the  Borth  lift 

<il  Knn-lifl  bader;. 
Obturating  frloUoD  prlmera. 
Flrecl  iDto  aaud  hntt  ontha 

lieiu-b    abiiDt   TOO   fMt  In 


1 110  ved  ir  Itta  greaX,  d  mcnllr. 
Tbe  rrictinp  eleratlni;  gear 
doe.  not  work  w«11.     Id 


tb^pla[«and^ 

n*Dc«aiU7    to    i 
the  elavatlon. 
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APPENDIX   30. 


Record  of  firing  vaiih  12*inch  B.  L,  rifle  (steel),  type.  No.  1  {5S  ions), 

[Ol\}ect  ot  firing 


Date. 


1895. 
Jimo  15 


July    9 


July  10 


No. 

of 

fire. 


140 


June  15     150 


Jane  15     151 


152 


153 


July  10  i  154 


Powder. 


Kind. 


•♦a 

O 


fli 


•c 

a 

a 


§ 

s 


A 
B 
C 
D 
£ 
F 


•c 

01 


o 

d 

P 


Weight. 


Lbt.  Oz. 

159    12 

159    12 

1G4    12 

12 


485      0 


159    12 

159    12 

159    12 

12 


480 


139 
111 
45 
18 
86 
33 


0 
0 
0 
8 
0 
8 
12 


Kiunber 
of  prisms. 


433    12 


146    12 

146    12 

145    12 

12 


440 

0 

153 

12 

152 

12 

152 

12 

12 

460 

0 

176 

12 

173 

12 

149 

12 

12 

500      0 


1,636 
1,636 
1,686 
Igniter. 


1,644 

1,640 

1,612 

Igniter. 


1,463 
1,467 
1,477 


1,475 
1.476 
1,464 
Igniter. 


1,544 

1,533 

1.533 

Igniter. 


1,840 

1,820 

1,566 

Igniter. 


Projeotile. 


Kind.     Weight. 


CO 

eo 

•*» 

o 

*s 

o 

A 

CO 

CO 


Poundt. 
1,000 


1.002 


1,000 


1,000 


1,000 


1,000 


Ob- 
served 
time  of 
flight. 


Travel 
of  shot 
in  bore. 


Inches. 
330.4 


330.4 


330.2 


330.4 


330.4 


Eleva- 
tion. 


Instra- 

mental 

velocity, 

275  feet 

muzzle. 


o       '  '      Feet. 
2    ^   I      1, 913 
'^    **   \       1, 922 


—2    40 


1.320 
1.324 
200+ 1«« 


330. 3         10      0 


—  2    41 


{ 


1,892 
1. 


—  2     42 


{ 


1.931 
1.913  i 


9      0 


{ 
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Watervliet  Araetialj  at  Sandy  Hook  Proving  Ground,  etc. — Continued, 
to  ijrove  powder.] 


ProAsare 
'  per  ranare 
iuch  or  bore. 


Pounds. 
O,   34.446 

K,  35.500 


J,  31,400 
K,  82,027 


J,  33, 737 
K,  33.677 


lieooU. 


Coun- 
ter 
mcoil. 


Wind, 

itrenffth 

and  ai* 

roction. 


G,    1  0  a  B 
than  18. 000 

N,    1  O  H  8 

than  32, 000 


/G,   38,127 
IN,   36,939 


O.  39. 620 
P,  89. 480 


FL  In.  Inehfi. 
6      0    


} 


}« 


Id 


0      1 


6      1 


^3 


Sp«oial  remarks  about  each  fire, 
Buch  as  effect  on  piece,  action 
of  breech  mAchanisro.  con- 
samption  of  powder,  sound  of 
projectile  in  fliRht,  scattering 
of  nagments,  etc. 


This  powder  was  evidently  too 
slow,  as  a  number  of  unbnrat 
grains  were  found  on  the  par- 
apet and  in  the  gun  after 
firing.  The  projectile  came 
out  of  the  butt  and  struck  on 
the  bea(oh  near  the  water  line. 

This  powder  was  too  slow  and 
a  great  quantity  of  uiiburnt 
grains  was  thrown  out  of  the 
mussle. 


General  reroarkn. 


There  was  apparently  quite 
a  movement  of  the  hoops 
to  the  Aront  over  the  tube. 
At  the  end  of  the  firing 
the  first  hoop  projected 
over  the  tube  nearly  ^ 
inch. 

Firing  conducted  by  Lieut. 
C.  B.  Wheeler,  Ordnance 
Department. 


Firing  conducted  by  Lieut. 
W.  S.  Peirce,  Ordnance 
I>opartment. 
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APPENDIX    30. 


Record  offiHng  with  12-inch  B.  X.  rifie  (steel),  type,  Xo,  1  {59  ton«), 

[Otject  of  firing,  teat  of  gun 


No. 
Date.    '   of 
fire. 


1895. 
Aug.    7 


155 


Aug.    7     15C 


Aug.    7  I  167 


Aug.    7  i  158 


Aug.    7 


159 


Kind. 


f 

ao 


a 
o 


S 


Powder. 


Weight. 


X6«     Oz. 

172    12 

172    12 

138    12 

12 


485      0 


172    12 

172    12 

138    12 

12 


485      0 


172    12 

172    12 

138    12 

12 


4^5 

0 

— 

172 

12 

172 

12 

338 

12 

12 

!  485 

0 

172 

12 

172 

12 

138 

12 

12 

485 

0 

Number 
ofpriams. 


1,808 

1,805 

1,451 

Igniter. 


1,808 

1,808 

1,451 

Igniter. 


1,808 

1,808 

1.451 

Igniter. 


1,808 

1,808 

1,451 

Igniter. 


1,808 

1,808 

1,451 

Igniter. 


rrojectile. 


Kind.     Weight. 


«9 


CO 
P3 


Ob- 
served 
time  of  I 


flight. 


Travel 

of  shot 

I  in  bore. 


Poundg. 
1,006 


1,004 


1,000 


998 


1,003 


,  Inehe$. 


Eleva- 
tion. 


InBtm- 

mental 

velocity. 


O        I 

10      0 


10       0 


10      0 


10      0 


10      0 


[Object  of  firln.::. 


1895. 
O".      7 


Oct.      7 


Oct.      9 


Oct.      9 


160 


161 


162 


163 


O 
N 


s 

p. 


IK 


172    12 

1715    12 

138    12 

12 


485      0 


B 


!     172    12 

I    172    12 

:    188    12 

12 


485 


it 


a 
o 
Pi 


J5' 


172    12  I 
172    12 
138    12 
12 


C< 


485      0 


172    12 

172    12 

138    12 

12 


485      0 


1,804 

1,808 

1,433 

Igniter. 


1,805 

1,801 

1,448 

Igniter. 


1,809 

1,810 

1,451 

Igniter. 


1,808 

1,808 

1,451 

Igniter. 


43 

o 


o 

1 


1,003 


1,005 


1,004 


1,004 


330.4 


330.5 


.•J30. 


330.6 


10       0 


10 


10 


10 
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Waiervliei  Arsenal,  at  Sandy  Hooh  Proving  Ground,  etc, — Continued, 
lift  battery  for  rapidity.] 


I 


ProBSure  ,  Coun- 

per  square  |ReooiL'    ter 
inch  ol  bore.  recoil . 


Povndt. 


FL  Jn  J  Inches. 


Wind, 
strength 
and  di- 
rection. 


Special  remarks  about  each 
fire,  such  as  effect  on  piece, 
action  of  breech  mechanism, 
consumption  of  powder, 
sound  oi  projectile  iu  flight, 
scattering  of  fragments,  etc. 


General  remarks. 


Gun  mounted  on  Schneider 
carriage  on  north  lift  of 
jgun-lift  battery. 
Obturating  friction  primers. 
Fired  to  sea. 

During  this  firing  the  ram- 
mer stuck  several  times 
and  had  to  be  started  by 
bio  ws  from  a  block  of  wood. 
At  other  times  it  worked 
slowlv. 

H.M.S. 
Total  time  to  fire  10 

shots 12530 

Deductions 0  46  21 

Actual  time  of  fir- 

ing 0  39  06 

Time  lost  because 
rammer  would 

not  work 0  10  47 

Time  lost  because 
carriage  would 
not    run    into 

battery 0    1  20 

Time  charged  to  gun 
lift : 
Loss  in  travers- 
ing  0    0  87 

Firing  commenced..  4  41  30 
Firing  ended 6  07  00 

Firing  conducted  by  Lieut. 
W.  S.  Peirce,  Oxdnanco 
Department. 


test  of  gun.] 


The  blast  from  this  round 
loosened  the  plate  covers  of 
carriage  on  south  lift,  and 
broke  cover  of  spiral  stairs. 


APPENDIX   30. 
EiKord  of  finiig  with  It-inek  It.  L.  rijtt  (tttel),  Ifpt,  : 


Kliid.    I  Weigbt.    ' 


138 

IS 

♦85 

¥ 

i 

ii" 

13 

,  =  - 

=^ 

;       138 

j     470      0| 

;S 

i! 

IT! 

1!  1 

-^ 

il 

1ST 

IS 

*7» 

12 

li^ 

J. 

1,T0S 


Ob-     I  T ,. 

""■*•' ior"hot  I 

fllgbt^i"'™^! 


.  3ai>.a        10 


i.aiD 

t,4Sl 

1,«U 

lEDlMr. 


30    no.S    I       IS 
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Waiervliet  Arsenal,  at  Sandy  Hook  Proving  Ground,  etc. — CoDtinued. 
test  of  Kuu.] 


Preasaro 

COIIB- 

per  nqviare 

Kecoil 

ter 

inch  of  bore. 

recoil. 

Wind, 
siren  f:th 
find  di- 
rection. 


Pjunds.    .Ft.  In/ Incite*. 


/I,   :»,080   V 
\P,  30, 064  1/ 


O,  39,280   \- 
[K,   38,080   r 


/I,  39,«80   U 

\r,  39,880  ,r 


/  1,36,980 
\  r,  36. 183 


}• 


/  O,  38.756  \- 
I  K,  38,  000   r 


f  0.37.467  \\^ 
\  K,  36, 289  T 


O,   38,<m   \g      Q 
K,   37,578   r 


r   1,38,111    U      , 
\  P,  38.  Ill    /        ^ 


rK,  37,756  L      . 

\  o,  38,  111  r    * 


r    1,35,660  \ 
\  P,  38, 044   r      ^ 


I  } 


i? 

«^ 

a 

« 
e 

e 

o 

a 

8 

0 

O 

1 


o 

fl 

a 

£ 

a 


•3 

fl 


Special  remarks  about  each  fl]*e. 
such  as  effect  on  piece,  action 
of  breech  mechanism,  con- 
sumption of  powder,  soand  of 
proiectile  in  flight,  scattering 
of  fragments,  etc. 


Slight    leak    around   cvlindor 
hoa4l.    Bolts  tighteuea. 


General  remarks. 


Packing  in  the  rear  end  of  ram- 
mer blown  out;  replaced  In  4 
niinntee  and  30  seconds. 


Gun  mounted  on  Schneider 
carriage  on  north  lifl  of 
new  gun-lift  battery. 

Obtaratlng  friction  primers. 

Escape  of  gas  around  primer 
at  nearly  every  round. 

Catch  of  rotating  handle 
does  not  work  welL 

Threads  in  one  of  the  pres- 
sure gauge  seats  are  burred 
so  badly  as  to  cause  great 
difficulty   to  remove   the 

Kugo.    Thts  was  ropaire<l 
fore  the  firing  of  Oct.  0, 
1895. 
A  new  gasket  put  in  rear 
head  of  the  rammer  after 
the  firing  of  Oet.  7. 


Eluva-  ,     i»„«„^ 
tion.    '     ^^8e. 


o 

15      0 


'        Tards. 
12, 519 


Kange. 


Miles. 
7.1132 
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APPENDIX    30. 


Record  of  firing  with  Ig-inch  B.  L.  rifle  (eieel),  type,  No.  1  {&t  toit«), 

[Object  of  firfjB^ 


Date 


No. 
of 


1806. 
Oct.     9 


Kind. 


174 


I 


Oct.      9     175 


Oct.     9     176 


Oct.      9     177 


Oct.    10  I  178 


Oct.    10 


179 


Oct.    10 


180 


to 
N 

Is' 

4 

>  B, 
'    hi 

Pi 
2 

.a 


ft 

o 


D 


Powder. 


Weight 


I 


Projectile. 


Nnraber  ; 
of  prisms.  I 


Kind. 


Lbt.   Oz. 

172    12 

138    12 

157    12 

12 


D 


D^ 


470 

0 

172 

12 

i;« 

12 

157 

12 

12 

470 

0 

172    12 

138    12 

157    12 

12 


D< 


Oct.    10     181 


Oct.    10     182 


K  IK 


f3 


D< 


D< 


IK 


J 


Nov.  23 


183 


.   W.  Z., 
*lot6,A 


470 

0 

172 

12 

138 

12 

157 

12 

12 

470 

0 

~vn 

12 

138 

12 

167 

12 

12 

470 

0 

172 

12 

138 

12 

157 

12 

12 

470 

0 

172 

12 

138 

12 

167 

12 

12 

470 

0 

172 

12 

138 

12 

157 

12 

12 

470 

0 

172 

12 

138 

12 

157 

12 

12 

470 

0 

153 

12 

153 

12 

151 

12 

12 

1,808 

1,402 

1,053 

Igniter. 


1.808 

1.451 

1.652 

Igniter. 


1,808 

1.451 

1,652 

Igniter. 


1,808 

1,451 

1,652 

Igniter. 


1,808 

1,451 

1,652 

Igniter. 


1,808 

1,461 

1,652 

Igniter. 


1,808 

1,451 

1,653 

Igniter. 


1,808 

1,450 

1,353 

Igniter. 


1,808 

1,452 

1,654 

Igniter. 


1,601 

1,602 

1.581 

Igniter. 


46U      0 


Weiglit. 


o 

OB 


C 


^^Ia    Travel 
fliglit    '^^^' 


Elevft. 
tion. 


Instru- 
mental 
Telodtv. 


Pounds. 
1,003 


1,002 


1,004 


1,003 


1,004 


1,004 


1,003 


1,003 


1.002 


1,006 


29J   330.4 


29* 

330. 35 

29] 

330.8 

29i 

330.4 

i 

39 

39} 

i 

330.6 

o        « 
15      0 


15      0 


15      0 


15      0 


I 


19    50 


19    50 


19    50 


19    50 


19    50 


10       0 
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WattntitI  Arttnal,  at  Sandg  Hoot  Proring  Ground,  «lc.— Continued. 

tut  or  gun.] 


S£. 

Recoil. 

«SSi. 

Wbul. 
rection. 

SpMlal  TemarkKiboatHDhHrt, 
inmptioB  of  powdar.  MBod  or 

a«ii«nlnm>rks. 

Elevi- 
tion. 

lUnge. 

Bug* 

Pmndt. 

Fardi. 

KilM. 

l:ik^ 

(.  , 

i. 

IS      0 

itSZT.S 

7.im 

0,311,  MO 

II 
i 

15      « 

Ii,a7».! 

T.oa.'w 

lS°«lavMion:              TartB. 
Avor.|[.™ge.li«O.TS 

rl,  34, Ma 

P,   38,122 
|0.  M.JW 

}'  > 
}.  ■ 

1 

16      Q 

I2,t]«.ij 

T104T 

QrenteatnDjn.li,  E1T.& 
IrfMtrmgB... 12,370.2 

Dinpenlon    Id 
rung. Itf.3 

10°M'«leT.iJon:            ' 
ATeragnnnge.ll,  £63. 83 

G  iHtest  nnge .  11,701. 4 

l*Mt™ge....ll.t31.6 

™g« I50.B 

^:^Z 

).  . 

1 

M»    SO 

U.4M.S 

8.1060 

P«lr«,  OrdDuioe  Uepvi- 

{h:^r. 

).  . 

»» 

U.M6.8 

e.Mio 

).  . 

1 

i'l 
r 

1 
1 
1 

10    M 

U.  701.1 

g.Mtl 

ri.  ».*»> 

i 

{SiSSS}-  • 

Prlmar  r&U«d  to  Ignite  ofaarfic . . 

mrrtiiKU  on  north  tm  In 

FiriDB  relrfQclBl  byLifQt.  W 
S,  Pdrce,  Ordimnro  Db  pari- 

c-rj.'!,.S3„'i'r;;s'.r 

Glllo.plB.EngiBOBrCorii», 

OKD  96 31 
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APPENDIX   30. 


liecord  of  firing  tcith  US-inch  B,  X.  rifie  (steel),  tjfpe,  Xo.  1  (/^3  fons)^ 

[Object  of  firing. 


Date. 


No. 

of 

fire. 


Powder. 


1S9G. 
Apr.  20 


Apr.  20 


Apr.  20 


Apr.  20 


Apr.  20 


184 


Apr.  20     185 


186 


187 


188 


189 


Kind. 


o 


IS3 


s 

g 

o 
u 

OB 
§ 

Q 


Weight. 


Iihi.  Oz. 

160    12 

100    12 

137    12 

12 


Karaber 
ofpriams. 


460 


160    12 

160    12 

137    12 

12 


460 

0 

160 

12" 

160 

12 

137 

12 

12 

460 

0 

160    12 

160    12 

137    12 

12 


400      0 


160    12 

100    12 

I'M    12 

12 


460 


1,075 

1,674 

1,433 

Igniter. 


160    12 
160    12 

137    12 
12 

400      0 


1,660 

1,069 

1,430 

Igniter. 


1,670 

1,670 

1,431 

Igniter. 


1,670 

1,670 

1,430 

Igniter. 


1,670 

1,670 

1,430 

Igniter. 


1,671 

1,670 

1,431 

Igniter. 


Projectile. 


I 


i 


o 


^ 


Ob- 
served 
time  of 


Weight.     fligJit- 


1,003 


1,003 


1,002 


1,004 


1,003 


Travel 
of  shot 
in  bore. 


Pounds.         "       '  Ineheg. 
1,009  , 330.2 


10 


19 


330.2 


330.2 


329.0 


19 

330 

19 

329.9 

Eleva- 
tion. 


Xnstru-    . 
mental 
velocity. ; 


1)  ' 
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Watervliet  Arsenal,  ai  Sandy  Hook  Proving  Gronndj  etc. — Continued, 
to  oUtalii  range.] 


Coun- 


Wiiid, 


Pressuro  v^uuu-     4,         #» 

IMsrManare  R^MJoU.,    ter    I  "f^iTSi 
inohofborc.  recoil      »"<>"»• 

i™*^"-,  rectiou. 


Pftundf.  Feet, 
f  J,  38,  3K>  \  , 
\K,  37,733   /        * 


/  J,  34,111    1 
\K,  35.400    / 


/  A,  35,600   \ 
\X,35,8«0   / 


(  J,  36,900  ') 

Ik,  1  c b h  I > 

lthau32,000) 


/A,  35,Kfi0    \ 
\  X,  30,  007    ) 


/  P,  36, 133    \ 
\  J,  32, 160   / 


Feet. 


o 
•a 

s 

o 
u 

I 
g 

9 


i 


u 

D 

e 
.a 

s 
t 

S 

•A 


n 


u 


0 

I 
I 

a 


Speoial  remarks  about  each  Are, 
Biich  an  effect  on  piece,  action 
of  breech  niecbaniam,  con- 
sumption of  powder,  sonnti  of 
pr^ectilo  in  flight,  aoatteriug 
of  fragments,  etc. 


General  remark ». 


6 
be 

I 


Yard*. 
9,257 


0,270 


0,410 


0,325 


9.383 


TAKGET  100. 


I  From  center  of  im- 

M> 

c 


Ltmgitn- 
dinal. 


Lateral. 


.4 

be 


I 


rrf».  Td9.  Td».  Tds. 


12 


72.4 


18 


50.4 


16 


4.4 


4.2 


2.2 


10  80.0 


13   55.6 


a 
i 


Id*. 
1.8 


3.8 


.8 


Gan  mounted  on  12-inch  bar- 
bette carriage. 

Obturating  friction  primers. 

I'owdor  put  up  Jan.  28,  1896. 

Soott  sight  No.  627  used. 

The  gun  was  washed  out  and 
e.\aniined  after  each  round. 

32,000  coppers  of  1890. 

Yards. 

Greatest  range 9,410 

Least  range 9,257 

Dispersion  in  range        153 

(rreatest  deviation. .  18 

Least  deviation 10 

Lateral  dispersion  8 

Mean  range 9, 329. 4 

Mean  deviation 13.8 

Mean  longitudinal 
deviation  from  cen- 
ter of  impact 54.48 

Mean  lateral  devia- 
tion from  center  of 
impact 2.5G 


APPENDIX   30. 

Beeard  of  firing  vnlh  12-itusk  B.  L.  rijle  (»(«iJ)i  'W.  A'«-  ^  {■'•"  '™»)i 
lOUIectofflrins,  IadeUiiiDli»-relacttt«a>d 


roiTdsr. 

'"'-«"•■      ^    Ob. 

TniTil 
of shot 
InlHin 

tioD. 

TelscitT. 
L7SrMI 

D>la. 

^ 

Kind. 

^"i^'-.?^^. 

Kind.     Weight. 

Umoof 
flight. 

'iSM.     i 

»..  o». 

'.       \f""'- 

F»> 

Apr.  22 

s 

1             la  ,  Ignit-r. 

4Sa    0  ; 

i 

i,oa2 

! 

{  !:iS 

Apr.  22 

IBl 

t=' 

.=■ 

1.003 

1  S31.S 

•1 

IS 

1    137    12  1       i,m 
1             12     Igniter. 

1     4«0      D 

is 

Apr.  23     m 

e 

1«)      2          1,«71 

i 

1        l.WIi 

S30 

"l{  ^S 

1 
i 

2     Ign'lli^ 
400      U 

i! 

1 

1 

1 

Apr.  22     IB 

$, 

S'ji  lis 

1!  1  IgDitw. 

1.    '■" 

;a3i.'J5 

10  '     '■•* 

■ 

i 

.2»+'J' 
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Waterrliei  AraetMl,  at  Sandp  Hook  Proving  Ground^  etc* — Continued, 
presiiuros  with  charges  put  tip  at  clifTerent  dates.] 


PreMuro 

per  Houaro 

Inchoibore. 


Pounda. 
J,  34,422 
P,  35, 040 


A,  38,611 
X,  39,400 


A,  36,920 
X,  87,007 


A,  30, 045 
X,  40,800 


Iteooil. 


Ffft. 


Coan> 

ter 
recoil. 


Fe4t. 


Wind, 
strength 

and  di- 
roctioD. 


u 


I 

s 


■S, 


B 

Cl 


S> 


n 

s 


o 

s 

S 

o 

i 


o 

i 


a 


Spiscial remarks  about  each  flro, 
such  as  effect  on  piece,  action 
of  breech  meohanisni,  con- 
sumption of  powder,  sound  of 
projectile  in  night,  scattering 
•of  nugments,  mc. 


(Jharge  put  up  Jan.  29, 1806. 


Charge  put  up  Apr.  2, 1806. 


Charge  pat  up  Apr.  22, 1806. 


Charge  put  up  Apr.  22, 1806. 


General  remarkH. 


Velocities  taken  by  Liont. 
George  Montgomery,  Ord- 
nance Deparment. 
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Record  of  firing  with  12'ineh  B.  L.  rifle  (steel),  type,  No.  1  {52  to»»),  Waferrliei 

[Ol^ect  of  firin.;. 


Date. 


No. 
of 

lire. 


1306. 
Apr.  23 


194 


Apr.  23  ,  195 


Apr.  23    196 


Apr.  23    107 


Apr.  23 


198 


Apr.  23 


Apr.  23 


199 


200 


Apr.  23 


201 


Apr.  2:J 


202 


Apr.  23  (203 


«3 

o 


N 


et 


s 

.a 


a 
o 


Powder. 


Projectile. 


Kind.  I  Weight. 


Number 

of 
Itrisms. 


Lbg.  Oz. 

f    100    12 

160    12 

137    12 

12 


460 

0 

100 

12 

160 

12 

137 

12 

12 

460 

0 

160 
160 
137 


12 
12 
12 
12 


460 

0 

100 

12 

160 

12 

137 

12 

12 

400 

0 

160 

12 

160 

12 

160 

12 

137 

12 

12 

460 

0 

160 
160 
137 


12 
12 
12 
12 


460 

0 

100 

12 

160 

12 

137 

12 

12 

460 

0 

160  12 
160  12 
137     12 


1,671 

1,672 

1,431 

Igniter. 


1,670 
1,670 
1,431 
Igniter. 


1,070 
1,670 
1,431 
Igniter. 


1,671 
1,871 
1,430 
Igniter. 


1,671 
l,C7l 
1,430 
Igniter. 


1,671 
1,671 
1,431 
Igniter. 


1,671 

1,670 

1,430 

I  Igniter. 


1,071 
1,671 
1,430 


12     Igniter. 


400      0 


160 
160 
137 


12 
12 
12 
12 


46U      0 


160 
16U 
137 


12 
J  2 
12 
12 


1,671 
1,671 
1,431 
Igniter. 


1,671 
1,671 
1,430 
Igniter. 


400       0 


I 


Kin<l. 


time  of 
Weight.!  flight. 


^,       Travel 

^^■,      of 
iservecl,  ^^^^^ 

in 
bore. 


§ 


o 

u 
ce 

% 

o 


o 
.a 

t 


Pound*. 
1,002 


1,003 


1,003 


1,003 


1,003 


1,005 


1.005 


1,005 


1,004 


1,004 


28 


28' 


Eleva- 
tion. 


Inehet, 
331. 2 


.S31 


28 


27g 


27 


ion 


330. 5 


331 


331 


331 


m 


390.9 


10 


330.9 


10k 


330.95 


330. 9 


o 
15 


15 


15 


15 


15 


5 


5  ! 


5 


Preaauix> 
per  iw|iinre 
inch  vf 
liore.       I 


Potindt. 

rK.  3«,  KHll 
--\  J.  32,  000 


/A,  39, 

|IX.:J9, 


A,  39, 900 

,440 


fK,  37, 778 
L  P,  39, 855 


.„./A,38,222 
*'*\X.39,520 


.f..  f K,  -^9, 540 


'/A,  39, 040 
.1       X, 


'/K,  36, 640 
-•,\P.35, 


222 


rA,39,480 
\X,29,540 


/A,  37. 089 
\X,  37,  75 


756 


'  r  A,  38,  778 
IX.38,CIW 
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Arsenal^  at  fiandy  Hook  Proving  Ground,  from  Ajiril  2C>  io  June ,?,  ISOJ. 
to  obtain  raiigo.] 


Kocoil, 


recoil.'  anddirocUon. 


Special  remnrkH  about  each  fire,  Hucb 
88  efibct  on  piece,  action  of  breech 
inechaniam,  consumption  of  |m)w- 
der,  Boand  of  projectile  in  flight, 
scattering  of  frngmonts,  etc. 


General  rvmarka. 


TARGET  15'^. 


I 


I 


Range. 


a 

o 


From  center  of  impact. 


Feft.  '  Feet,  \ 

>        4  4'1 


I 


] 


} 


} 


/         ' 


^        -i 


a 

•^  6 


4  I  Wind  from 
front,  16 
miles  an 
hour. 


9  0 


•§1 


Wind  from 
right,  90O, 
12  miles  an 
hour. 


Wind  from 
right.  00°, 
10  miles  an 
hour. 


Wind  from 
right,  00°, 
0  miles  an 
liour. 


Yartts. 
12, 3C8 


I     el 

'a 

Ydjf. 
72 


12,200 


12,330 


75 


89 


12, 200       89 


12, 209       89 


"dl'Sa"-  !   ^»««""- 


Yd». 
48.6 


70.0 


I    •3'         ® 


Yds.    Yds.     rd*.  . 
10.8 


59.4 


7.8 


6.2 


0.4 


6.2 


50. 4       G.  2 


TARGET  5°. 


5,063       10 


5,023  ,     10 


5,000 


5,590 


5,590 


12 


20 


37.8 


34.8 


2.2 


1.8 


35.2       8.2 


35.2 


1.8 


4.8 


Aimed  by  Scott  sight  at  iron 
telegraph  pole  In  rear  oi' 
traverse,  and  checked  by 
indicator  on  azimuth  circle. 

Elevation  by  quadrant. 

Gun  washed  out  and  exam- 
ined after  each  round. 

The  handle  of  the  center 
shaft  (useless)  was  put  on 
the  shot-hoist  shaft,  allow- 
ing 4  men  to  work. 

The  quadrant  used  was  the 
one  which  caiue  with  the 
3.2-inch  Hotchkiss  gun. 

Powder  put  up  Jan.  29, 189G. 

Some  grains  of  powder,  par- 
tially consumed,  were  fou  nd 
in  the  bore  of  the  gun  after 
discharge. 

Target  15° :  Yards. 

Greatest  range..  12,330 
Least  range 12, 200 

Dispersion  in 
range 130 

Greatest  devia- 
tion   89 

Least  deviation .  72 

Lateral  dis- 
persion          17 

Mean  ran^e 12,259.4 

Mean  deviation  .         82. 8 

Mean  longitud- 
inal deviation 
from  center  of 
impact 47. 08 

Mean  lateral  de- 
viation from 
center  of  im- 
pact   7.44 

Target  5° : 
Greatest  range..     5,063 
Least  range 5,  590 

Dispersion  In 
range 73 

Greatest  devia- 
tion   20 

Least  deviation.  7 

Lateral  dis- 
persion          13 

Mean  ranee 5, 025. 2 

Mean  deviation  .         11. 8 
Mean   longitud- 
inal deviation 
flroni  center  of 

impact 29.04 

Mean  lateral  de- 
viation from 
center  of  im- 
pact   3.36 

Round  202 :  Slight  escape  of 

gas  around  primer. 
Round  203:  The  bracket  on 
.the  left  side  which  holds 
the  long  rod  of  sliding 
platform  was  broken  on; 
and  the  bolts  holding  the 
front  loft  brace  broken. 
ISoth  the  long  rods  removed 
and  the  platfonn  pushed 
back  by  hand  before  firing. 
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Date. 


1896. 
Apr.  24 


Apr.  24 


Apr.  24 


Apr.  24 


Apr.  24 


Record  of  firing  with  Ig-inek  B,  L.  H/ltf  {tteel),  type,  No,  1  {52  tosw), 

[Oluect  of  fixing. 


Powder. 


No. 

of 

fire. 


204 


205 


206 


207 


208 


Apr.  24 


209 


Apr.  24 


210 


Apr.  24 


211 


Apr.  24 


Apr.  24 


2]  3 


Kind. 


212 ; 


o 
N3 


at 

a 
•S 

d 

■B 
O 

d 


Weight 


'  Lb:  Oz. 

!  160  12 

155  12 

137  12 

i  12 


455 

0 

160 

12 

160 

12 

132 

12 

12 

455 

0 

160    12 

155    12 

137     12 

12 


455 

0 

160 

12 

160 

12 

132 

12 

12 

455 

0 

160 

12 

155 

12 

137 

12 

12 

Nnmber 

of 
prisms. 


455     0 


160 
155 
137 


12 
12 
12 
12 


455 


160    12 

160    12 

137    12 

12 


460 

0 

ICO 

12 

160 

12 

137 

12 

12 

460 

0 

160    12 

160    12 

137    12 

12 

46U      0 


1,871 

1,619 

1,431 

Igniter. 


1,670 

1,670 

1,379 

Igniter. 


1,670 
1,619 
1,431 
Igniter. 


1,671 

1,671 

1,319 

Igniter. 


1,671 
1,619 
1,431 
Igniter. 


1,671 
1,619 
1.431 
Igniter. 


1, 672 

1,671 

1,430 

Igniter. 


1,671 

1,671 

1,431 

Igniter. 


1,671 

1,670 

1,4^0 

Igniter. 


1,071 
1,671 

1, 4:n 

Ignit«r. 


Projectile. 


Kind. 


9 

8 


o 

flD 

•d 


Weight. 


Ob- 
served 
time  of 
flight 


Paundt.. 
1,0024. 

I 


1,002 


1,002 


1,002 


1,002 


1,003 


l,004i 


1,004 


1,004 


1,004 


Travel 

of 
shot 

in 
bore. 


"       Inehet 
330.9 


35 


330.9 


3.5}   330.0 


"0  I  3J0.9 


35  I  330.0 


35 


330.9 


10 


10 


330.9 


330.0 


20t  330.0 


27 


330.9 


Eleva- 
tion. 


o 
20 


20 


20 


20 


20 


20 


d  ^ 
u 


I 

a 


10 


15 


Preesnra 

per  square 

inch  of 

bore. 


Pottwdf. 
K.38.«B 
36,578 


it 


/A,  37. 
IX,  37, 


/K,  38,6m 
A  P.  37, 171 


8 


/A,  37, 644 
\X,38,044 


K.  85, 556 


{ 


A.  38, 466 
X.  88, 778 


1/ A,  85,689 
j--   \X.S5.oU 


/K,  36.860 
\P.34,489 


A,  16,566 
X.  86. 566 


rK,38,2SS 
lP,34,Ta6 
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WaterrlUt  Arsenal,  at  Sandif  Hook  Proving  Ground,  «(c.^<];ontinued. 
to  obtain  range.] 


Recoil. 


^"-  Wind,  strength 
recoil,  i  »nd^i««^o»- 


FeeL     Fttt. 


) 


} 


} 


} 


} 


} 


) 


}        4 


Wind  from 
front  and 
left.  30°,  20 
mileB  an 
honr. 


Special  remarks  abont  each  fire,  snoh 
as  effect  on  piece,  action  of  broech 
mechanism,  consumption  of  pow- 
der, soand  of  projectile  in  flight, 
scattering  of  fragments,  etc. 


TARGET  20°. 


.xa 
Range,      g 

I 


From  center  of  impact. 

Longitn- 
dlnaL 

Lateral. 

+ 

1 
Right. 
Left. 

Tda.  I  l'd». 


Wind  from 
front  and 
left,  20  miles 
an  honr. 


Wind  from 
front,  Oo,  20 
miles  an 
honr. 


1^ 

§3 

e 

^8, 


14,340 


14,220  ,  100 


102  6.0 


14,805  ,  173  I  34       ; 10.6 


Range, 5,480 yards:  deviation, 32 yards. 
Powder  put  up  Apr.  2, 1896. 


Range, 5, 505 yards;  deviation, 30yard8. 
Powder  put  up  Apr.  2, 1886. 


Powder  put  up  Jan.  29, 1806.    Primer 
removed  with  difficulty. 


Range,  11,800  yards;  deviation,  100 
yards.  Primer  remoTe<l  with  great 
difficulty. 


General  remarks. 


Target  20°; 
Greatest  range. .  14, 412 
Least  range 14, 220 

Dispersioc  in 
range 183 

Greatest  devia- 
tion         173 

Least  deviation.        152 

Lateral  dis- 
persion   21 

Mean  ranee 14,331 

Mean  devmtion  .    1, 624 

Mean  vertical 
deviation  from 
center  of  im- 
pact   49.6 

Moan  lateral  de- 
viation from 
center  of  im- 
pact   7.92 

Impressions  taken  after 
round  204. 

The  arrangement  for  eleva- 
ting and  depressing  the 
piece  makes  the  operation 
very  slow  and  difficult. 
There  is  too  much  lost  mo- 
tion in  worm  and  worm- 
wheel  for  traversing  ac(  u- 
ratoly. 

Powder  put  up  Apr.  2, 1896. 
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APPENDIX   30. 


Record  of  firing  mth  liS'inoh  B,  L,  Hfle  (steel)  f  tifpCy  No.  1  013  toti»), 

[Object  of  iiriDg,  exiiibition  before  the 


Powder. 


Date. 


No. 

of 

fire. 


189G. 
Apr.  25    214 


1896.     I 
May     6    216 


May     0    216 


May     6    217 


May     6    218 


May     6    219 


Hay     6 


220 


Kind. 


> 


■Co 

^  I 

ON 

^      .• 

S  9 

Q 


Weight. 


Lbt.  Oz. 


Numljer  i 

of 
prisms. 


160    12 

160    12 

137    12 

12 


Projectile. 

Ob 
Herve<l 
time  of 
Kind.  I  Weight.]  riight 


Poundt. 


460      0 


1,671 
1,671 
1,430 
Iguitor. 


s 


2  © 
o 


Travel 

of 
shot 

in 
bore. 


Inchet. 


1.003 


330. 0 


Eleva- 
tion. 


Pressure 

per  H:|Uflro 

inch  of 

bore. 


Poundt. 


10 


I  fA,  35. 578 
l\X,35,lll 


i  I 


o 
S3 


0} 

a 

u 

Pi 

a 

is 

o 
u 

J* 

♦J 

a 

o 
Pk 

P 


115 
I  115 

111 
I  114 


0  1,185+7 
0  1, 187+7 
0  ll,  146+7 
0    l,178t7 


455 


115 
115 
111 
114 


0 
0 
0 
0 


1, 188+7 
l,188f7 
1, 1464  7 
1, 178+7 


455      0 


115 
115 
111 
114 


0  |1.191  1-7 
0  1,191+7 
0  11, 146+7 
0  ,1,178+7 


455      0  I 


I  115 

'  115 

111 

I  114 


0  1,188+7 
0  1,188+7 
0  il,  146+7 
0  il,  177+7 


455      0 


115 
115 
111 
114 


0 
0 
0 
0 


455 


115 

0 

115 

0 

111 

0 

114 

0 

455 


1,188+7 
l,189f7 
1, 146+7 
1, 178+7 


1,  188+7 
1.188+7 
1,146+7 
1, 178+7 


o 


o 
.a 


c 


1,004 


1,004 


1,004 


1,004 


],004 


1,003 


[Objwt  of  firing,  to  test 


330. 85 


Quad. 

o      / 

2  30 
Sight. 
2    30i 


330.8 


Q%iad. 

llotch. 
i  2    29 
I  Sight. 
I  2    31 
I  Quad. 

F.A. 

2    32) 


'xw.a    ..do 


330.8    I.,  do 


330.8 


330.8 


do  -. 


.do  .. 


/A,  36. 
\X,36,; 


A,  36, 740 
222 


,/A,37.133 
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2  . 


..{ 


A,  37. 578 
X,  36;  556 
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WaferrUei  Arsenal,  at  Sandy  Hook  Proving  Groundj  etc. — Continued. 
Board  of  Onlnance  and  Fortification.] 


Special  remarks  aboat  each  Are,  such 

;  Coon-  \rri-.A  a+ronrrfii       *^  cffcct  OH  piece,  actlou  of  broech 

Recoil.;    ter      „V.i  ^iirruTtinn         raechanism,   consumption  of  now- 


recoil. 


Feet.  1  Feet. 


dor,  sound  of  prcuectile  iu  fligbt, 
scattering  of  fragments,  etc. 


General  remarks. 


/  Impressions  taken  after  round 
\    2 14,  May  4  J 896. 


accuracy  at  a, 000  yards.] 
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Pintle  pin  jumped  up  2  inches, 
rating  band  moved  ^  inch. 

TARGET. 


Elo- 


Prom  center  of 

target. 


From  center  of 
impact. 


Vertical. 

9 
> 
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P3 

X  r. 

Horizon- 

tal. 
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P< 

h5 

Vertical. 


Horijson- 
tal. 
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r?.5 
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00 


3.3  I  1.1 


0 


1.5     0. 2 


3.1 


I         I 


.'•..5     1.2  ! 


0.9 


5.5 


0.8 


0.9 


2.5 


2.7 


2.4 


Center  of  impact:  Foot. 

Below 0.2 

Left 4.6 

Mean  vertical  deviation  from 

center  of  impact 1. 64 

Mean  horizontal  deviation  from 

center  of  impact 1.68 

Mean  deviation  from  center  of 
impact 2.349 


Gnn  monnted  on  12- inch 
proof  carriage. 

Aimed  at  the  upper  left  edge 
of  target. 

A  new  pintle  plate  ha<l  been 
p  11 1  do  wn  to  replace  the  one 
previously  broken. 

Gun  washed  out  and  exam- 
ined after  each  round. 

Powder  put  up  April  26, 1896. 

Scott  sight  No.  627  used. 

Block  opened  and  closed  at 
an  elevation  of  8°. 

Round  216:  Elevating  band 
tightened.  Pintle  pin 
jumped  up  2^  inches.  Ele- 
vating band  moved  ^  inch 
more  upon  firing. 

Round  217:  Great  difficulty 
was  experienced  in  remov- 
ing primer.  A  monkev 
wrench  had  to  be  nsea. 
Pintle  pin  jumped  up^inch ; 
driven  down. 

Round  218:  Elevating  band 
moved  i  inch.  Pintle  pin 
jumi>edup6inche8;  driven 
down.  Vaseline  was  used 
on  primer  and  it  came  out 
easily. 

Round  219:  The  pintle  pin 
jumped  nearly  out,  allow- 
ing the  carriage  to  move 
back  about  ^  Inch.  The 
carriage  was  jacked  back 
and  pintle  pin  driven  down. 
The  elevating  band  was 
loosened,  and  strips  of  paper 

f»laced  under  it.  after  which 
t  held  very  well. 

Round  220:  The  pintle  pin 
acted  the  same  as  in  previ- 
ous round.  The  loft,  lug  on 
top  part  of  elevating  band 
craoked. 

After  this  firing  the  pintle 
pin  had  a  set  screw  fitted 
to  it  to  retain  it  in  ])Osition. 
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Waierptiet  ArMual,  at  Sandy  Hook  Proving  Ground,  etc. — Continaed. 
accuracy  at  3,000  yards.] 


Conn- 
RecoiL;    ter 
recoiL 


Wind,  BtrengUi 
and  direction. 


L 


r 


Special  remarks  about  eacli  fire,  sncli 
ae  effect  on  piece,  action  of  breech 
meolianiBiD,  consumption  of  pow- 
der, sound  of  projectile  in  flight, 
scattering  of  fragments,  etc. 


Powder  put  up  May  18, 1896.  To  load 
at  this  an^Ie  the  guard  railing  on 
the  rieht  side  wIm  removed  in  order 
to  swing  the  block  around.  Struck 
IM  inches  below  the  point  aimed  at. 
There  was  scmie  difficulty  in  loading 
at  this  angle. 

Struck  19  Inches  below  the  point 
aimed  at 


1  pint  of  oil  added  to  cylinders 


The  shot  struck  11  inches  below  the 
point  aimed  at. 


The  shot  struck  13  inches  below  the  , 
point  aimed  at.  | 


The  shot  ntruck  11|  inches  below  the 
point  aimed  at. 


The  shot  struck  12^  inches  below  the 
point  aimed  at. 


General  remarks. 


Gun  mounted  on  12-inch 
barbette  carriage. 

Fired  at  a  screen  to  deter- 
mine jump  at  various  an- 
gles. 

The  screen  was  400  feet  from 
the  rausxle  of  the  gun. 

Impressions  taken  after 
round  225. 
[  On  May  27  the  gun  was  pre- 
i>are<l  for  a  rapidity  test, 
out  it  was  found  that  a 
tooth  of  the  pinion  of  the 
compound  gear  of  hn'och 
raecnanism  was  broken. 
The  f.ace  plate  wan  removed 
and  a  new  tooth  put  in. 

Tlie  loading  platform  wan  in- 
creased in  lenj^th  by  abiding 
2  feet  4  inches  to  the  rear. 


The  screen  was  placed  20O 
feet  from  muEzle. 

Firing  conducted  by  Lieut. 
W.  S.  reirce,  wdnan*'o 
Department,  assistant 
proof  officer. 

For  the  Board :  Isaac  Arnold, 
Jr.,  M^jor,  Ordnance  Dopa^^ 
ment,  V.  S.  A.,  president. 
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/AV.V,  at  Sandy  Hook  Proving  (ironnd,  August  26  and  27,  1896, 
till'  Buard  for  Testiug  Killed  Caimou.] 

i 

General  remarks. 


Iftoiuida  17  to  21,  inclusive,  were  fired  to  tost  condition  of  bore  of  gun. 

Comnionced  at  12.0:i  p.m.  First  fire,  12.05.25:  second  fire,  12.0tt.20;  third  fire,  12.12.30.  Delay  at 
12.13.17;  diiratiuUf  4  minutes  16  seconds;  cause,  breech  mechanism  becoming  hard  to  operate,  and 
requiring  oiling.  Fourth  fire  at  12.20.13  p.m.  Delay  at  12.2G;  duration,  1  minute  26  seconds; 
cause,  broech mechanism  requiring  adjustment.  Delay  at  12.28  p.m.;  duration,  1  minute  17  see- 
ends;  cau.Ho,  shipping.  Fiftn  fire  at  12.29.37  p. m.  Total  time,  26  minutes  37  seconds;  net  time, 
25  minutos  ^  seconds. 

Commenced  at  4.23  p.  m.  First  fire,  4.25 ;  second  fire,  4.27.28.  Delay  at  4.30.06 ;  duration,  26  seconds ; 
canso,  traversing.  Third  fire  at  4.30.32  p.  m.  Delay  at  4.31.15;  duration,  3  minutes  27  seconds: 
cause*,  shipping.  Fourth  fire  at  4.37.08.  Delay  at  4.37.43;  duration,  1  minute;  cause,  removal  of 
primer.  Delay  at  4.4 1 .35 ;  d  iiration,  13  minutes  37  seconds ;  cause,  shot  sticking  in  chamber.  Fifth 
fire  at 4.55.22  p.m.  Total  time,  32  minutes  22  seconds;  delays,  19  minutes;  net  time,  13  minutes 
22  seconds. 

Gnn  mounted  on  12- inch  barbette  carriage,  Watortown  Arsenal,  No.  1. 

Fired  to  sea. 

Considerable  dilficulty  was  experienced  in  translating  and  rotating  the  block  in  this  test,  as  noted 
in  the  table.  After  the  trial  the  breech  mechanism  was  taken  apart  for  examination.  It  was  found 
that  the  spring  waslier  on  the  spindle  had  become  displaced,  getting  between  the  obturator  nut 
and  the  ru:ir  antifriction  washer.  As  a  result  the  gas  check  was  unduly  expanded  and  fitted  its 
seat  too  closel}'.  Tbe  spring  washer  and  the  front  lice  of  the  obturator  nut  bore  marks  of  cutting. 
The  translating  stud  was  also  scored  slightly.  This  was  repaired  and  the  broech  mechanism  reas- 
sembled for  another  rapidity  tost. 

Impressions  taken  Aug.  27  atier  rounds  19  and  31. 

Finug  cond noted  by  Lieut.  W.  S.  Poirco,  Ordnance  Department,  in  the  presence  of  the  Board  for 
Testing  Kitit^d  Cannon. 

ForthoUoard:  Isaac  Arnold,  jr.,  Migor,  Ordnance  Department,  U.  S.  A.,  president. 
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Appendix    31. 


REPORT  ON  THE  CONSTRUCTION  OF  A  BATTERY  AT  QU0N8ET  POINT, 

RHODE  ISLAND. 

(3  plates.) 

Watebtown  Absenal, 
Watertowriy  Mass.^  July  1,  1896. 

Sib  :  I  have  the  hoaor  to  make  the  foUowiDg  report  upon  the  con- 
struction of  a  battery  for  the  State  of  Ehode  Island,  under  the  act 
of  Congress  approved  May  19, 1882,  and  your  letter  or  instructions  of 
March  16, 1.^96, 

Upon  receipt  of  your  letter  I  communicated  with  the  governor  of  the 
State,  informing  him  of  my  instructions  and,  in  response  to  my  request, 
appointment  was  made  to  meet  tho  State  camp  ground  commission  for 
the  selection  of  a  site.  On  May  9  I  visited  the  ground,  and  in  coDJunc- 
tion  with  the  commission  selected  that  upon  which  the  battery  stands. 
This  IS  at  the  head  of  Wesc  Passage  between  Couanicut  Island  and  the 
main  laud  and  has  an  ample  range  down  the  sound  for  practice  with 
the  guns  and  mortars.  It  is  at  one  side  of  the  camp  ground  and  will 
never  interfere,  either  by  its  location  or  use  at  drill,  with  any  x)OS8ible 
future  occupation  of  the  ground  in  its  vicinity.  This  feature  was  of 
great  weight  in  the  selection.  The  site  was  also  favorable  to  construc- 
tion and  accessible  for  delivery  of  materials. 

It  was  proposed  to  construct  the  battery  by  contract  on  the  lines  fol- 
lowed by  Maj.  elohn  E.  Greer,  Ordnance  Department,  in  building  one 
at  PeekskiU,  N.  Y.,  with  the  exception  that  the  revetment  wall  to  gun 
battery  and  magazine  should  be  of  stone  instead  of  timber.  Proposals 
were  accordingly  invited  for  furnishing  all  labor  and  materials  used  in 
construction  of  the  battery,  mounting  tlie  guns,  mortars,  etc.,  the  United 
States  to  deliver  guns,  mortars,  and  carriages  on  the  ground.  Bids  were 
opened  June  27,  1895,  but  were  not  satisfactory,  and  were  by  your 
authority  rejected  and  the  construction  of  the  work  undertaken  in 
detail. 

The  amounts  of  the  bids  received  in  answer  to  the  advertisement 
were  such  as  to  lead  to  a  reduction  in  the  length  of  the  parapet  and 
other  dimensions  so  as  to  bring  the  cost  within  the  appropriation  and 
yet  give  ample  scope  for  all  practical  purposes 

Separate  satisfactory  bids  having  been  obtained  for  furnishing  the 
material,  delivering  guns,  mortars,  etc.,  and  construction  of  the  stone 
work,  parapet,  magazine,  etc.,  work  was  begun  July  27.  August  12 
work  was  suspended  until  September  1,  awaiting  a  decision  in  regard  to 
a  proposed  change  in  location  of  battery.  Fortunately  no  change  was 
made,  but  the  lost  time  materially  interfered  with  the  work  and  con- 
tinued it  to  so  late  a  date  in  the  autumn  as  to  prevent  the  fertilizing 
and  seeding  of  the  parapet  and  ditch  which  the  light  nature  of  the 
soil  and  sod  rendered  necessary  to  a  proper  completion  of  the  work. 
This  was  deferred  until  the  spring  and  has  now  been  satisfactorily  done. 

553 


554  APPENDIX    31. 

Guus  aud  carriages  were  transported  from  Fort  Warren  by  lighter 
and  rail  via  Boston  to  East  Greenwich,  R.  I.,  whence  they  were  hauled 
to  the  ground,  distant  some  7  miles.  Thorough  investigation  and 
invitation  of  bids  showed  this  to  be  a  safer  and  more  ecouomlcal 
method  than  transi)ortation  entirely  by  water. 

Revetment  walls  of  gun  battery,  magazine,  and  magazine  approach 
are  of  coursed  rubble  granite  with  rock  face.  Coping  is  of  same  mate- 
rial. All  stone  and  brick  work  above  ground  and  8  inches  of  top  of 
foundation  are  laid  in  cement  mortar  composed  of  one  part  Roseudale 
cement,  one-half  part  lime,  and  one  and  one-half  parts  clean,  sharp 
sand.  The  approach  to  magazine  door  is  by  two  flights  of  stono  steps, 
one  on  either  side  of  door.  Floor  of  approach  is  paved  with  bnck  l^id 
in  cement  mortar.  A  tile  drain  conducts  water  from  floor  of  approach 
to  a  gully  near  by. 

Magazine  is  of  yellow  pine  situated  partly  above  and  partly  below 
the  ground  level;  contains  filling  and  storage  rooms  connected  by 
doors,  and  is  provided  with  cast-iron  ventilating  pipes.  Interior  is 
sheathed  throughout  with  1  by  4  inch  yellow-pine  boards,  i)laned  on 
(me  side,  tongued  and  grooved.  Sides,  rear  end,  and  roof  are  covered 
with  heavy  tarred-felt  paper,  and  roof  has,  in  addition,  a  coat  of 
asphalt.  All  timbers  and  planking  used  in  construction  of  magazine 
and  i)latforms  received  a  coat  of  hot  tar  before  laying.  Roof  was  cov- 
ered with  3  to  4  feet  of  earth  and  sides  with  4  feet.  Doors  have  brass 
locks  and  liinges  on  account  of  proximity  of  the  salt  water.  Magazine 
approach  is  protected  by  wrought-iron  fence  securely  let  into  the  revet- 
ment wall. 

Platforms  are  of  yellow  jnne,  laid  in  well- rammed  excavations.  On 
account  of  the  loose,  sandy  nature  of  the  soil  stone  foundations  were  not 
considered  necessary. 

Two  flights  of  steps  give  access  to  mortar  parapet,  and  smaller  flights 
of  steps  communicate  with  the  terreplein  from  the  rear. 

The  ditch  was  constructed  along  the  front  of  the  work  only,  so  as  to 
give  the  requisite  quantity  of  earth  for  the  parapet,  which  is  mainly  on 
the  ground  level.  Loam  was  removed  from  the  top  of  soil  and  saved 
for  partial  covering  of  parapet.  The  parapet,  bottom  and  faces  of  ditch 
and  slope  in  rear  of  terreplein  were  carefully  sodded  and  have  since 
been  fertilized  and  seeded,  as  well  as  a  strip  2  feet  wide  around  the 
edge  of  the  ditch.  It  was  not  deemed  best  to  peg  the  sod  on  account 
of  its  light  nature. 

The  work  is  substantially  constructed.  All  foundations  are  laid  48 
inches  below  ground  level,  that  for  parapet  wall  being  22  inches  wide 
and  that  for  magazine  wall  26  inches  wide.  On  account  of  the  nature 
of  the  soil  slopes  were  made  IJ  on  1. 

Gun  platforms  were  made  and  laid  on  the  ground.  Mortar  x)latforms, 
magazine  doors,  and  iron  work  for  gun  platforms  were  supplied  from 
the  Watertown  Arsenal  by  your  authority. 

The  total  cost  of  the  work  was  $4,675.82,  of  which  $2,165.75  was  for 
material  (including  $150.30  cost  of  mortar  platforms),  and  $2,510.07  for 
labor  and  transportation. 

Statement  of  material  purchased,  copies  of  specifications  issued  in 
advertising  for  the  construction  of  work,  and  tracings  Nos.  1  to  3  show- 
ing the  details  of  construction  are  herewith. 

Very  respectfully,  Frank  Baker^ 

Captain,  Ordnance  Department^  U,  S,  A, 

The  Chief  of  Ordnance,  United  States  Army 

(Through  Commanding  Officer,  Watertown  Arsenal). 
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Statement  of  material  purchased  for  construction  of  battery  at  Qiionset  Point,  Jlhode 
^                                                          Island. 
IroDmon^ery : 

2  bolts,  bronze^  foot,  8  inches,  at  $0.75 $1.50 

2  bolts,  bronze,  chain,  8  inches,  at  $0.85 , 1. 70 

6  pairs  butts,  bronze,  5  by  5  inches,  at  $2 12. 00 

2  doorlatches,  bronze,  at  $1.40 2. 80 

2  deadlocks,  bronze,  at  $2.40 4. 80 

848  pounds  iron  bar,  refd.,  1  inch  rd.,  at  $0.018 15. 26 

960  pounds  iron  bar,  refd.,  53  by  53  by  1  inches,  at  $0.019 18. 24 

1,550  pounds  iron  plate,  14  by  6  by  1  inches,  at  $0.025 38. 75 

100  pounds  nails,  steel-wire,  com.  10- penny,  at  $0.0275 2. 75 

200  pounds  nails,  steel-wire,  com.  60-penny,  at  $0.0230 4. 60 

25  feet  pipe,  cast  iron,  heavy,  5  inches,  at  $0.60 15. 00 

300  pounds  spikes,  steel-wire,  9  inches,  at  $0.0336 10. 08 

100  pounds  spikes,  steel-wire,  9  inches,  at  $0.0325 3. 25 

5  pounds  spikes,  at  $0.04 .20 

4  ventilating  caps,  cast  iron,  5  inches,  at  $0.75 3. 00 

l^amber  and  other  building  material : 

1,000  feet  boards,  yellow  pine 37.00 

40  barrels  cement,  Rosendale.  at  $1.10 44. 00 

167  feet  coursed  rubble  granite,  1  by  2  feet,  at  $1.70 283. 90 

383  feet  coursed  rubble  granite,  1  by  1  foot  by  8  inches,  at  $1.49 570. 67 

62  feet  coursed  rubble  granite,  9  inches  by  1  foot  by  4  inches,  at  $1.23. .  76. 26 

200  feet  drainpipe,  Akron,  4  inches,  at  $0.08 16.00 

2  elbows,  drainpipe,  4  inches,  at  $0.26 .52 

137i  feet  granite  coping,  at  $1 137.50 

12  granite  steps,  at  $5.5i 60. 48 

150  feet  hard  pine  flooring,  at  $35  per  thousand 5. 25 

9  barrels  lime,  at  $0.93 8.37 

7,684  feet  plank,  yellow  pine,  at  $34  per  thousand 261. 26 

572  feet  plank,  pine,  2  inches,  at  $30  per  thousand 17. 16 

52  cubic  yards  stone  foundation,  at  $0.45 23. 40 

92  pounds  tarred  paper,  at  $0.02 1.84 

7,966  feet  timber,  yellow  pine,  at  $34  per  thousand 270. 84 

Paints,  oils,  dyeH,  and  lacquers: 

4  gallons  linseed  oil,  at  $0.75 3.00 

8  pounds  metallic  paint,  at  $0.03 .24 

9^  pounds  paint,  bronze-green,  at  $0.13 1.23 

1  gallon  turpentine .50 

Miscellaneous  articles: 

6  cubicyardsloam,  at  $0.40 2.40 

9,560  square  feet  sod,  at  $0.005 47.80 

2  bushel  lawn-grass  mixture,  at  $2.35 4. 70 

300  pounds  lawn  dressing,  at  $2.40  per  hundred  weight 7. 20 

Total 2,01.5.45 

(5681— Enc.  57) 


8PKCIFICATI0N8  UPON  WniGH  BIDS  WERE  INVITED  FOR  CONSTRUCTION  OF  BATTERY 
AT  QUON8KT   POINT  AND  IN   ACCORDANCE   WITH   PLANS  OF  MAJOR  GREER. 

[See  Appendix  32,  Kex>ort  Chief  of  Ordnance,  1889.    Plans  were  modified  In  battery  as  finally 

constructed.] 

Specifications  fw  the  construction  of  a  battery  at  the  State  Camp  Ground,  Quonset  Point, 

Rhode  Island, 

For  the  excavation  of  the  ditch  and  construction  of  the  parapet  and  revetment, 
construction  of  the  magazine  and  approaches  tliereto,  construction  and  laying  of  gnu 
platforms  and  mounting  guns  and  carriages  thereon,  laying  mortar  platforms  and 
mounting  mortars  and  beds  thereon. 

The  guns,  carriages,  mortars,  mortar  beds,  and  mortar  platforms  will  be  delivered 
by  the  United  States  on  the  battery  site. 

The  parapet  and  ditch  will  be  constructe<l  in  accordance  with  the  blue  prints  here- 
with, the  ground  in  roar  of  the  parapet  to  be  graded  to  a  line  parallel  with  the  long 
face  of  parapet  and  for  a  distance  of  ten  (10)  feet  in  rear  of  magazine  a])proacli  as 
shown,  and  such  earth  as  it  is  necessary  to  remove  may  be  used  in  coDStructiou  of 
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the  parapet  and  the  depth  of  the  ditch  may  be  proportioDally  reduced.    A  snfficient 
slope  for  drainage  will  be  given  to  the  ground  Irom  the  parapet  to  the  rear.     " 

The  earth  to  be  compact^  in  the  parapet  by  rolling  with  a  heavy  roller,  as  spread ; 
all  slopes  of  ditch,  parai>et,  magazine  cover,  magazine  approaches,  and  any  slopes 
which  may  be  made  by  necessary  excavation  in  the  constmction  of  the  work  to  be 
faced  with  loam  to  a  depth  of  eight  (8)  inches  and  rammed.  All  slopes  above  desig- 
nated, the  bottom  of  the  ditch,  and  a  strip  two  feet  around  the  outer edp;e  of  the  ditch 
to  be  carefully  sodded;  sods  to  be  two  (2)  inches  thick,  ed^ee  well  driven  together, 
thoroughly  beaten  or  rolled  down  and  pegged  in  slopes  at  intervals  of  two  (2)  feet, 
each  sod  to  have  at  least  one  peg.  After  laying,  tiie  sod  will  be  thoroughly  watered 
each  evening  until  the  grass  is  well  started. 

The  bottom  of  the  ditch  will  bo  given  sufficient  slope  for  drainage  and  from  the 
lowest  point  an  eight-inch  drainpipe  will  be  lAid  so  as  t.o  lead  the  water  to  a  proper 
distance  from  the  work. 

Revetment  wall  of  parapet,  magazine,  and  magazine  approach  to  be  of  coursed 
rubble  granite  margin  dressed  with  rock  face,  beds  and  j oints  roughly  dressed.  Stone 
foundation  twenty-two  (22)  inches  wide,  forty- ei^ht  (48)  inches  deep,  laid  dry  for 
forty  (40)  inches  and  eight  (8)  inches  on  the  top  laid  in  cement  mortar. 

The  whole  to  be  capped  with  a  granite  coping  made  up  of  blocks  one  (1)  foot 
eleven  (11)  inches  wide  by  three  (3)  to  six  (6)  inches  thick,  rough  dressed,  project- 
ing three  (3)  inches  over  face  of  wall  and  laid  as  per  drawing.  The  wall  and  cop- 
ing, except  as  noted  in  the  foundation,  to  be  laid  in  cement  mortar  of  three  (3)  parts 
Rosendale  oemt-nt  and  one  part  lime. 

Two  flights  of  wooden  steps  two  (2)  feet  six  (6)  inches  wide  are  to  be  put  up  on 
the  mortar  battery  as  per  blue  print. 

Magazine, — The  magazine  is  to  be  built  entirely  of  well-seasoned  yellow  pine, 
according  to  blue  prints  herewith.  It  consists  of  two  rooms,  viz,  Ht.orage  room  10 
by  12  feet,  and  filling  room  10  by  10  feet,  each  room  being  provided  with  two  capped 
ventilating  pipes  of  cast  iron,  5  inches  in  diameter,  having  slides  at  the  inner  open- 
ings to  permit  closing  and  opening  at  will. 

There  are  three  bottom  sills  8  by  8  inches,  upon  which  rest  the  three  cross  sills, 
the  front  and  middle  beams  8  by  8  inches  and  the  rear  one  8  by  10  inches.  The  floor 
beams,  of  which  there  are  sixteen,  are  4  by  8  inches.  The  posts  and  studding  to  have 
tenons  at  top  and  bottom  to  fit  mortises  in  sills.  The  side  plates,  end  plates,  and 
rafters  are  to  be  constructed  as  shown  on  blue  print  and  tied  by  wrought- iron  rods 
one  (1)  inch  in  diameter.  The  floor  planks  are  3  by  8  inches  and  the  sides,  ends,  and 
roof  have  4  by  8  inch  planks. 

There  are  two  door  openings  to  be  provided  with  extra-heavy  double  doors  two  (2) 
feet  by  six  (6)  feet  six  (6)  inches,  well  braced,  and  to  have  locks  and  keys  and  bolts. 
The  entire  interior  to  be  sheathed  with  one  (1)  inch  by  four  (4)  inch  yellow-pine 
boards,  planed  on  one  side,  tongued  and  grooved.  The  sides,  rear  end,  and  roof  to  be 
covered  with  heavy  tarrea  felt  paper  and  roof  to  have,  in  addition,  a  coat  of  asphalt. 
The  sills,  floor  beams,  and  under  side  of  flooring  to  receive  a  thorough  coating  of 
hot  tar. 

All  woodwork  showing  oxitslde  to  receive  a  priming  coat  and  two  (2)  coats  of  olive- 
green  paint. 

The  approach  to  the  magazine  will  be  by  two  flights  of  stone  steps  of  dimension 
and  laid  as  shown,  treads  and  risers  to  be  two  cut.  The  bottom  of  approach  to 
be  paved  with  hard  paving  brick.  A  five  (5)  inch  drainpipe  will  be  laid  from  the 
magazine  entrance  to  the  ditch. 

The  revetment  wall  of  magazine  approach  to  be  surmounted  by  a  wrought-iron 
fence  as  shown  on  drawing.  Each  post  will  be  bedded  with  lead  into  the  wall  for  a 
depth  of  about  twelve  (12)  inches. 

The  gun  platforms  are  to  be  of  well-seasoned  yellow  pine  and  laid  in  accordance 
with  the  drawings  herewith.  All  timbers  and  plankings  must  receive  a  coat  of  hot 
tar  before  laying.  The  ground  to  be  excavated  to  the  necessary  depth  and  rammed. 
The  top  surface  of  platform  to  be  seven  (7)  inches  above  the  surface  of  the  ground 
and  earth  gpraded  so  as  to  carry  away  the  water.  The  top  surfaces  of  the  platforms 
must  be  true  and  level. 

The  beds  for  the  mortar  platform  must  be  level  and  the  ground  well  rammed. 
The  bed  must  be  deep  enough  to  allow  the  upper  surface  of  the  platform  to  be  slightly 
above  the  surrounding  ground  for  drainage.  The  sleepers  are  laid  parallel  to  the 
plane  of  fire  three  (3)  on  each  side  at  equal  distances  apart  so  that  the  holes  in  their 
ends  shall  correspond  to  the  holes  in  the  front  and  rear  deck  planks.  The  fi'ont  deck 
plank  is  laid  first  and  the  eyebolts  driven  in  to  secure  it ;  the  remaining  planks  are 
driven  up  against  it  and  the  last  secured  like  the  first  with  eyebolts.  A  securing 
stake  is  driven  at  the  rear  end  of  each  sleeper.  The  earth  on  all  sides  should  be 
raised  nearly  as  high  as  the  platform  and  well  rammed,  giving  it  a  slight  inclination 
outwards  to  allow  the  water  to  run  off.  The  upper  suiiaoe  of  the  platform  mu9t  be 
level  and  lame. 
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The  guns  and  mortars  after  mounting  are  to  be  covered  with  a  coat  of  black 
lacquer.  The  gun  carriages  and  mortar  beds,  after  mountings  will  be  thoroughly 
scraped  and  then  have  a  coat  of  red  metallic  paint. 

Each  bidder  will  state  the  length  of  time  which  he  will  require  for  the  completion 
of  the  work.    The  GoYemment  reserves  the  right  to  reject  any  or  all  bids. 

LUMBER  REQUIRED  FOR  MAGAZINE. 


Nuin- 
l>er. 


3 
2 
1 
4 
2 
1 
4 
1 
2 
2 
4 
4 
2 
16 
2d 
6 
4 
1 
1 
1 
15 
9 
6 

24 

16 

24 

20 

2 

36 

a230 

aT70 


Kame. 


Sills  (longitndinal) 

SillB  (crosa)  fVont  and  middle 

Sill  (cross)  rear 

End  posts,  front  and  middle  corners 

End  posts  (rear)  comers 

End  post  (rear)  middle 

Doorposts 

End  plate  (rear) 

Plates  (side) 

End  rafters  (rear) 

End  and  middle  rafters 

End  and  middle  plates 

Door  sills 

Floor  beams 

Stnddings  (side) , 

Stnddings  (rear  end) 

Studdings  (doors) 

Short  studding  (rear  end) 

Short  studding  (front  and  middle) . . . 

Ridge 

Floor  planks 

do 

do 

Side  planks 

End  planking  (rear) 

End  planking  (front) 

Roof  planking 

Caps  lor  ends 

Rafters  (12  inches  between  centers) 

Sqnare  feet,  tioor,  npper 

Square  feet,  sides  and  roof 


Dimensions. 


8  by  8  inches,  25  feet  2  inches  long . . 
8  by  8  inches,  11  feet  6  ioohes  long.. 
8  by  10  inches,  11  feet  6  inches  long. . 
8  by  8  inches,  6  feet  0  inches  long. . . 
8  by  8  inches,  6  feet  7  inches  long. . . 

8  by  10  inches,  8  feet  Ions 

8  by  8  inches,  7  feet  9  inones  long. . . 
8  by  10  inches,  11  feet  6  inches  long. . 
8  by  8  inches,  24  feet 6 inches  long. . . 
8  by  10  inches,  6  feet  11  inches  long. 
8  by  8  inches,  5  feet  11  inches  long. . 
6  by  8  inches,  3  feet  4  inches  long  . . . 
6  by  8  inches,  4  feet  8  inches  long . . . 
4  by  8  Inches,  11  feet  6  inches  long . . 
4  by  8  inches,  7  feet  6  inches  long  . . . 
4  by  10  inches,  6  feet  7  inches  long . . 
4  by  8  inches,  6  feet  6  inches  long . . . 

4  by  10  inches,  4  feet  long 

4  by  8  inches,  2  feet  long 

3  by  8  inches,  24  feet  6  inches  long  . . 

3  by  8  inches,  12  feet  long 

3  by  8  inches,  10  feet  long 

3  by  8  inches,  12  feet  2  mohes  long 
between  doors. 

4  by  8  inches,  24  feet  6  inches  long  . . 
4  by  8  inches,  12  feet  2  inches  long  . . 

4  by  8  inches,  4  feet  long 

1  by  8  inches,  24  feet  2  inches  long . . 
8  by  10  inches.  6  feet  8  inches  long  . . 
4  by  8  Inches,  5  feet  11  inches  long . . 

1  inch  thick  (6) 

1  inch  thick  (fr) 


A. 

fi. 

C. 

D. 

£. 

F. 

O. 

H. 

I. 

K. 

L. 

M. 

N. 

O. 

P. 

R. 

S. 

T. 

U. 

V. 


aShould  be  1,150. 


b  Tongued  and  grooved. 
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Num- 
ber. 


4 
4 


Name. 


Dimensions. 


Mark. 


12     Traverse  circle  support 6  by  12  inches  by  15  feet '  A  1 . 

18     Flooring '  4  by  12  inches  by  15  feet |  B  1. 

16  ' do j  4  by  12  Inches  by  5  feet  3^     C  1. 

I  I      inches.  i 

2     Pintle  plate  support ,  4  by  10  Inches  by  4  feet  5     D  1. 

I  I      inches. 

6  ,  Pintle  support \  12  by  14  inches  by  4  feet  5     El. 

inches. 


.do 


Filling  blocks 


6     Pintle  supports. 

6  I  Pintle  posts  .... 

12  ,  End  posts 


2     End  cross  guides  . 
4     Longitudinal  sills. 


.do 
.do 


10  by  14  Inches  by  4  feet  5  i  F  1. 
inches. 


S^by  9by  lOinchee 1  6  1. 


12  by  12  inches  by  15  feet  ..  HI. 
10  by  12  inches  by  12  feet . . .  >  K  1. 
8  by  8  inches  by  8  feet  6  i  L  1. 

inches.  ! 

8  by  12  inches  by  15  feet  ....<  M  1. 
8  by  12  inches  by  15  feet  4     N  1. 

inches. 
12  by  12  inches  by  15  feet  4  ;  0  1. 

inches.  i 

12  by  12  inches  by  19  feet . . . '  P  1. 


/Mf/1 


.^■'  / 


^ 


=4 


|-^«-»'-4~   —  .i**4 -fd-*- 


•!^  A*»A. 


STATE    or  /fHOff\ 


> 


I — '— 


T^^^^^L^' 


i\ 


Ord  542 


P0/N1 

\00£   ISL 


I 


J^utii^iir. 


^rcf*. 


.1 


« 


Ik 


««« 


««• 


;-H 


^--« 


Pf^Si 


r'o 


Li. 


i^ 


Jf -i 


Ik 

I 


i 
I 


►/5 


-*  — 


HtAm 


T 


Hi 


j   < 

' 


1 


•1 


T^ 


SCAZ£  0,  ^r£r 


^t^»  memrs. 


sr^rs  or  /rftoos  tsiAMO. 


Ord  54  2 


Appendix    32. 


REPORT  OF  BOARD  FOR  INSPECTINCr  AND  TESTING  THE  PNEUMATIC 
DYNAMITE  GUN  BATTERY  AND  PLANT  NEAR  FORT  WINFIELD  SCOTT, 
CAL. 

Benicia  Arsenal,  Cal.,  December  19, 1695. 

The  board  was  constituted  by  Special  Orders,  No.  240,  Headquarters 
of  the  Army,  Adjutant  GeneraPs  Office,  diited  October  14, 1895,  "for 
the  purpose  of  ascertaining  whether  the  guns,  carriages,  appliances, 
etc.,  soon  to  be  ready  for  trial  at  the  Presidio  of  San  Francisco,  Cal., 
fultill  the  requirements  specified  in  the  contract  dated  January  27, 1893, 
between  the  United  States  and  the  Pneumatic  Torpedo  and  Construc- 
tion Company.'' 

The  date  of  completion  of  the  contract,  after  being  extended  several 
times,  was  finally  fixed  at  December  27, 1895. 

The  contract  calls  for  the  erection  atFortWinfield  Scott,  Cal.,  of  one 
^rroup  of  three  15-inch  pneumatic  dynamite  guns  of  40  calibers  length  of 
bore, "  with  their  carriages  and  projectiles  and  the  necessary  machinery, 
appurtenances,  and  accessories,  properly  and  securely  placed,  to  fire, 
operate,  or  handle  the  same,  all  complete  and  mounted  in  place  ready 
for  military  use.  The  guns  and  carriages  to  be  supplied  with  secure 
and  adequate  foundations  so  as  to  stand  without  any  derangement,  the 
continuous  fire  of  the  heaviest  projectiles  to  be  used  in  these  guns." 

For  the  purpose  of  the  tests  there  were  to  be  furnished  11  projectiles 
(3  shell  charged  with  500,  and  8  shell  charged  with  100  pounds  of  explo- 
sive gelatin),  also  15  dummy  projectiles  of  full  caliber  and  weight. 
There  were  also  to  be  furnished  in  addition  for  each  gun  two  15-inch  shell 
adapted  to  a  charge  of  100  pounds  of  explosive  gelatin,  five  adapted  to  a 
charge  of  200  pounds,  and  three  adapted  to  a  charge  of  500  pounds. 

The  board  was  notified  that  the  guns  and  plant  would  be  ready  for 
test  on  December  4,  1895,  and  the  tests  were  begun  on  that  day,  con- 
tinuing as  the  weather  permitted  until  December  9. 

The  three  guns  are  mounted  on  the  bluflfe  behind  Fort  Winfield  Scott 
in  a  line  facing  the  entrance  to  the  harbor  of  San  Francisco,  and  at  a 
distance  of  about  3  miles  from  the  entrance.  They  are  placed  226  feet 
from  the  edge  of  the  bluff,  and  the  left  gun  has  an  elevation  of  285  feet 
above  the  sea  level.  The  guns  are  83  feet  apart,  each  gun  being  on  a 
level  2  feet  lower  than  che  one  on  its  left.  This  difference  of  level  is 
for  the  purpose  of  allowing  the  air  reservoirs  of  each  gun  to  be  conven- 
iently disposed  in  the  underground  vaults  that  lie  between  the  guns, 
and  outside  the  outer  guns. 

The  power  house  stands  150  feet  in  rear  of  the  center  of  the  battery. 
The  house  is  106  feet  long  by  50  feet  wide,  built  of  brick,  with  walls  13 
inches  thick.  The  boilers  are  in  the  southern  end  of  the  building  in  a 
room  38  feet  6  inches  long  and  extending  the  width  of  the  building. 
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The  boilers  are  erected  in  double  setting,  one  in  each  setting  with  a 
dividing  wall  between.  A  passage  runs  between  the  two  settings  to 
the  door  of  the  engine  room.  The  door  is  in  a  13-inch  brick  wall  divid- 
ing the  two  rooms.  The  engine  room  containing  the  compressors,  the 
steam  fans,  and  the  dynamo  and  its  engine  is  48  feet  10  inches  long  and 
extends  the  width  of  the  bailding.  The  engines  are  erected  on  con- 
crete foundations.  The  foundations  of  the  compressors  form  the  walls 
of  concrete  tanks  under  the  floor.  The  intercoolers  are  set  in  the  tanks 
which  are  filled  with  water  during  the  operation  of  the  engines.  At 
the  north  end  of  the  building  and  separated  from  the  engine  room  by  a 
wooden  partition  is  a  room  15  feet  by  37  feet  5  inches,  containing  the 
distributing  manifold  and  gauges  and  the  air-storage  tanks.  An  office 
12  feet  by  10  feet  opens  off  this  room  and  contains  table  and  chairs  and 
a  stationary  washstand  and  locker.  A  small  storeroom  8  feet  7  inches 
by  10  feet,  provided  with  shelves,  opens  off  the  engine  room. 

A  frame  storehouse  20  by  25  feet,  in  which  the  projectiles  were  kept 
and  charged,  is  built  to  the  left  and  rear  of  the  battery.  Two  heavy  iron 
beams  about  7  feet  above  the  floor  form  a  runway  for  hoisting  pulleys  by 
means  of  which  the  charged  projectiles  are  carried  outside  of  the  build- 
ing and  loaded  on  the  loading  carriages.  A  x}lank  road  12  feet  wide 
extends  from  the  storehouse  along  the  rear  of  the  battery.  Immedi- 
ately in  front  of  the  house  the  road  has  a  width  of  15  feet  and  as  it 
approaches  each  gun  platform  it  widens  to  22  feet  1  inch.  A  board 
walk  5  feet  wide  runs  from  the  plank  road  to  the  door  of  the  power 
house. 

aUNS  AND  OABIMAGES. 

The  guns  and  carriages  are  of  precisely  the  same  pattern  and  differ 
in  no  particular  from  those  delivered  at  Sandy  Hook,N.  J.,  and  described 
in  the  report  of  the  Chief  of  Ordnance  for  1894. 

The  projectiles  and  fuses  are  likewise  similar  in  every  respect  to  those 
there  described. 

Further  description  of  these  parts  of  the  system  is  therefore  omitted 
here. 

THE  EXPLOSrVL. 

The  explosive  gelatin  used  in  the  projectiles  was  manufactured  by 
the  Giant  Powder  Company  of  San  Francisco.  Its  composition  was  as 
follows: 

87  per  cent  nitroglycerin. 

7  per  cent  gnn  cotton. 

4  per  cent  camphor. 

2  per  cent  carbonate  of  magnesia. 

The  average  weight  of  explosive,  exclusive  of  the  paper  boxes  in 
which  it  was  loaded  into  the  shell,  was  97.225  pounds  in  each  8-incli 
Bubcaliber  shell,  and  514.273  pounds  in  each  full-caliber  shell.  To  these 
must  be  added  2.6  pounds  dry  gun  cotton  contained  in  the  primer. 

The  explosion  of  100  pounds  of  gelatin  on  impact  with  the  water 
threw  up  a  column  of  water  about  ^  feet  high,  and  the  explosion  of 
5(K)  pounds  threw  up  a  column  considerably  higher. 

The  detonators  contained  35  grains  fdlminate  of  mercury. 

THE  AIB   OOKPBESSOSS. 

The  air-compressing  plant  was  built  by  the  Fulton  Engineering  and 
Ship-Building  Works  of  San  Francisco,  after  the  designs  furnished  by 
Mr.  Edward  A.  Eix,  of  the  same  place. 
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The  compressors  consist  of  two  independent  duplex  macbines.  Each 
duplex  machine  consists  of  two  high-pressure  steam  cylinders  20  inches 
in  diameter  by  24  inches  stroke,  controlled  by  a  Meyers  cut-off  expan- 
sion device.  The  shaft  is  10  inches  in  diameter.  The  crank  pins  are 
6  inches  in  diameter.  The  flywheel  is  12  feet  in  diameter,  weighing 
13,000  pounds.  The  piston  rods  are  4^  inches  in  diameter  at  the  steam 
end.  The  bed  of  the  eogine  is  of  the  Gorliss  type,  having  a  very  heavy, 
reinforced,  girder  frame.  The  main  bearings  are  adjusted  by  wedges, 
the  pillow-block  cap  being  screwed  solid  to  the  pillow  block.  The 
valve  motion  is  actuated  by  four  eccentrics,  working  rocker  arms 
instead  of  the  slide  blocks  as  in  the  ordinary  way.  The  steam  cylin- 
ders are  thoroughly  jacketed  with  nonconducting  covering. 

Tandem  to  the  steam  cylinders  are  the  initial  air  cylinders,  connected 
thereto  by  frames  of  a  truncated,  conical  type,  open  at  the  sides.  The 
initial  air  cylinders  are  two  in  number,  13  inches  in  diameter  by^ 
24-inch  stroke,  having  popx)et  inlet  valves  of  the  Brenner  type.  Tliese 
inlet  valves  have  neither  bolts,  nuts,  nor  screws  of  any  kind,  and  the 
air  passes  into  the  cylinder  through  their  center.  The  outlet  valves 
are  of  the  ordinary  poppet  type. 

The  initial  cylinders  are  double  acting.  They  are  of  the  water  jack- 
eted type,  having  about  10  longitudinal  compartments  through  which 
the  water  flows  from  two  independent  sources.  The  heads  are  also 
jacketed  and  receive  the  outflowing  water  from  the  cylinders.  The 
highest  temperature  of  the  air  discharged  from  these  cylinders  was  320^. 

Immediately  tandem  to  the  initial  cylinders  and  connected  thereto 
by  another  truncated,  conical  frame,  is  on  one  side  the  intermediate 
cylinder  and  on  the  other  side  the  high-pressure  cylinder.  Tbe  inter- 
mediate cylinder  is  of  the  jacketed  type,  divided  into  two  independent 
circulations  of  several  compartments  to  each  circulation.  The  wat^r  is 
introduced  independently  to  these  two  circulations  and  discharged 
independently  from  them.  There  is  also  an  independent  water  circu- 
lation for  the  spherical  head,  which  surrounds  the  valves  and  keeps 
them  cool.  The  discharge  temperature  of  the  air  from  this  cylinder 
did  not  exceed  292o,  The  ram  of  the  intermediate  cylinder  is  10  inches 
in  diameter  by  24-inch  stroke  and  has  a  spherical  end  which  projects 
into  the  cylinder  head  of  a  similar  shape,  in  which  are  placed  two  valves, 
one  an  inlet  valve  and  one  an  outlet  valve.  The  reason  for  making  the 
heads  of  spherical  shape  is  to  give  an  opportunity  to  put  in  valves  of 
large  opening,  the  valves  being  placed  at  an  angle  of  45^  to  the  axis 
of  the  cylinder.  The  ram  is  of  cast  iron  and  is  hollow  inside,  divided 
into  two  compartments.  The  circulating  water,  entering  at  one  side, 
passes  to  the  front  end  of  the  ram  back  through  the  other  compart- 
ment and  out  at  the  other  side.  The  water  is  enabled  to  pass  readily 
through  the  moving  ram  by  means  of  small  brass  plungers  which  fol- 
low the  motion  of  the  machine  through  inclosing  pipes  and  stuffing 
boxes.  The  ram  is  packed  with  about  thirty  rings  of  packing  ^  inch 
thick,  2  inches  wide,  and  of  suflicient  diameter  to  encircle  it.  Tbe  rings 
are  cut  from  canvas  belt  and  boiled  in  oil  and  plumbago.  This  makes 
a  X>erfect  packing,  which  never  has  been  disturbed  from  the  beginning 
to  the  end  of  the  test.  The  circulating  water  through  the  center  of  the 
ram  maintains  it  cool  under  the  friction  pressure  created  by  the  packing. 

The  high-pressure  cylinder  is  of  a  similar  construction  to  the  inter- 
mediate cylinder,  with  the  exception  that  it  is  bored  to  receive  a  bronze 
liner  |  inch  thick,  which  had  been  tested  to  3,000  x>ound8  hydraulic 
pressure  and  found  to  be  x>erfect.  Within  the  bronze  liner  operates  a 
wrought  steel  plunger  which  is  bored  out  to  within  2  inches  of  its  length 
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to  receive  the  water  circulation,  entirely  similtu*  to  the  one  described  in 
the  intermediate  ram.  The  cylinder  heads  are  also  spherical  and  made 
of  bronze,  the  valves  being  of  steel  operated  on  bronze  seats.  The  idea 
of  steel  ou  bronze  being  first  to  prevent  rust  between  the  valve  and  the 
seat  contact  whenever  the  machine  is  idle,  and  secondly,  ander  the  tem- 
peratures bronze  has  more  of  an  expansion  and  does  not  bind  the  valve 
on  its  seat.    The  intermediate  cylinder  valves  are  of  the  same  nature. 

The  packing  in  the  high-pressure  ram  is  metallic,  consisting  of  alter- 
nate wedges  of  brass  and  babbitt,  the  babbitt  resting  upon  the  ram  and 
the  brass  upon  the  outer  surface  of  the  stuffing  box;  the  brass  wedges 
being  used  to  push  forward  the  babbitt.  This  packing  acts  very  satis- 
factorily and  has  never  been  disturbed  from  the  time  the  machine  was 
started. 

The  highest  discharge  temperature  from  the  high-pressure  cylinder 
was  3580.  It  will  be  noted  that  the  temperature  of  adiabatic  comi>res- 
sion  to  2,000  pounds,  is  1,762°.  The  total  temperature  for  the  three 
compressions  is  970°,  showing  that  the  efficiency  of  the  cooling  system, 
together  with  the  three  stage  compression,  gives  the  general  efficiency 
as  970  is  to  1,762. 

This  naturally  leads  to  a  consideration  of  the  intercoolers  used  in  this 
system  of  compression.  These  intercoolers  are  located  within  tlie  foun- 
dations, being  in  three  pits  which  are  connected  together,  the  pits  being 
approximately  6  feet  wide,  4  feet  deep,  and  18  feet  long  each.  The  air 
leaving  the  initial  cylinders  passes  into  the  initial  intercoolers,  which 
consist  of  35  copper  tubes  of  No.  18  copper,  1  inch  outside  diameter  and 
18  feet  long.  These  tubes  are  secured  to  manifolds,  by  means  of  ordi- 
nary stuffing  glands  at  the  ends,  and  are  supported  at  the  centers  by 
means  of  a  diaphragm  punched  to  receive  them. 

From  this  intercooler  the  air  passes  into  the  intermediate  cylinder. 
From  the  intermediate  cylinder  it  passes  into  an  intercooler  of  entirely 
similar  construction,  having  20  copper  tubes,  18  feet  long,  1  inch  out- 
side diameter,  with  an  inside  diameter  off  inch.  These  are  secured  to 
manifolds  and  supported  in  a  manner  entirely  similar  to  that  described 
in  the  initial  intercoolers.  From  this  intercooler  the  air  passes  to  the 
high  [)ressure  cylinder.  After  being  compressed  to  2,000  pounds,  the 
air  passes  from  the  high-pressure  cylinder  to  an  intercooler  consisting 
of  10  copper  tubes,  18  feet  long,  secured  to  the  manifolds  by  stuffing 
boxes,  the  same  as  the  others. 

The  air  from  these  final  intercoolers  passes  through  double,  extra 
heavy,  wrought-iron  pipe,  1|  inches  in  diameter  (inside),  and  2^  inches 
outside  diameter,  to  the  firing  or  distributing  manifold,  and  thence  to 
the  reservoirs. 

There  are  24  storage  reservoirs,  24  feet  3  inches  long,  14^  inside 
diameter,  and  10  inches  outside  diameter.  Capacity  of  each  tube,  27.3^5 
cubic  feet,  making  a  total  of  655.92  cubic  teet.  The  reservoirs  are 
placed  in  six  vertical  rows,  four  in  a  row,  and  each  double  row  of  eigbt 
tubes  is  connected  by  |-inch  copper  tubing  to  a  bronze  manifold,  which 
manifold  is  in  turn  connected  at  the  bottom  by  2J-inch  double,  extra 
heavy  pipe  to  its  own  valve  on  the  distributing  manifold.  Each  bat- 
tery of  eight  tubes  thus  forms  an  independent  reservoir,  and  air  may 
be  drawn  from  any  one  or  from  the  three  batteries  at  pleasure.  Each 
cylinder  is  provided  with  a  drain  cock. 

The  distributing  manifold  is  also  connected  with  each  gun  independ- 
ently by  2J-inch  double,  extra-heavy  pipe,  having  inside  diameter  of 
1§  inches.  This  is  laid  in  a  trough  underneath  the  ground  and  leads 
to  the  storage  system  of  the  gun,  which  includes  eight  tubes  similar  to 
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those  described  except  that  their  interior  diameters  arc  14^  iuches,  laid 
four  ou  each  side  of  the  gan  in  underground  vaults.  Alongside  of 
each  pipe  is  a  ^-inch  inside  diameter  copper  tube  leading  back  from  the 
storage  system  of  the  gun  to  a  pressure  gauge  placed  on  the  distribu- 
ting manifold  over  the  corresponding  valve.  The  pipes,  gauge  tubes, 
and  double  conductor  cable  are  all  practically  the  same  length,  being 
about  800  feet. 

The  pressures  maintained  throughout  this  system  during  the  tests 
were  about  as  follows:  In  the  steam  cylinders,  90  pounds;  in  the  initial 
air  cylinders,  72  pounds;  in  the  intermediate  air  cylinders,  370  pounds; 
in  the  high-pressure  cylinders  and  storage  tanks,  2,000  pounds.  The 
indicated  horsepower  was  293.78  for  each  compressor  and  the  indicated 
hor8ei)Ower  on  the  engines  was  342.61  for  each  compressor,  the  diflfer- 
ence,  48.83  horsepower,  being  the  work  absorbed  by  friction  in  cylin- 
ders, in  stuffing  boxes  and  bearings  throughout  the  machine,  giving  the 
compressors  a  mechanical  efficiency  of  85.8  per  cent. 

The  intake  temperatures  of  the  air  throughout  the  whole  perform- 
ance did  not  exceed  the  temperature  of  the  cooling  water  more  than  5°, 
showing  the  intercoolers  were  amply  sufficient  for  the  work. 

The  compressors,  running  at  100  revolutions  per  minute,  delivered  to 
the  receivers  457.2  cubic  feet  of  air  per  hour,  at  2,000  pounds.  The 
action  of  the  compressors  throughout  was  smooth,  no  water  being  used 
upon  any  of  the  piston  rods  or  any  of  the  bearings  during  the  test. 

THE  BOLLEBS. 

The  steam  for  actuating  the  compressors  was  furnished  by  four  hori- 
zontal tubular  boilers,  72  inches  in  diameter  by  16  feet  long,  of  the 
tabular  type.  Each  boiler  is  fitted  with  a  steam  drum  32  inches  in 
diameter  and  32  inches  high.  The  boilers  are  constructed  of  open- 
hearth  homogeneous  flanged-steel  plate  of  60,000  pounds  tensile 
strength;  shells  §  inch  thick,  heads  ^  inch.  Each  boiler  is  fitted  with 
eighty-two  4-inch  lap  welded  tubes,  16  feet  long,  set  in  vertical  and 
horizontal  rows.  All  vertical  or  girth  seams  are  single  riveted  and 
all  horizontal  or  longitudinal  seams  are  double  riveted. 

The  main  heads  of  the  boilers  are  thoroughly  and  well  braced  to 
the  shell.  Each  boiler  is  fitted  with  manhole  at  the  back  end  over  the 
tubes  and  in  the  front  end  over  the  crown  sheet.  Each  boiler  has  three 
heavy  cast-iron  brackets  riveted  to  the  shell,  for  supporting  the  boiler 
in  the  setting,  and  has  proper  bolts  and  rollers  for  the  same  to  rest 
upon.  Each  boiler  has  a  full  flush  fire  front,  provided  with  fire  doors. 
Grate  bars  are  furnished  tor  forced  draft.  The  smokestacks  are 
short,  48  inches  in  diameter  and  15  feet  long,  and  they  connect  to  Y 
breechings  rising  from  above  the  full  flush  front.  The  stacks  pierce 
the  roof  through  roof  plates,  and  umbrellas  are  furnished  over  the 
stacks,  and  the  necessary  guy  rox>es  are  provided  to  sustain  them  in 
position. 

Each  boiler  is  furnished  with  safety  valves,  steam  gauge,  and  siphon, 
water  gauge,  steam  pipe,  three  gauge  cocks,  check  valve,  stop  valve 
for  feed  water,  and  blow-oflF  cock. 

The  boilers  were  tested  to  150  pounds  hydrostatic  pressure  after 
being  in  place,  and  were  tight.  They  are  erected  in  brick  settings,  22 
inches  tMck,  with  4-inch  air  space.  The  boilers  have,  in  addition  to 
the  hydrostatic  pressure,  been  tested  to  125  pounds  live  steam  pressure. 

Underneath  the  boiler  foundations  and  connecting  to  two  iudei>endent 
Sturtevant  steam  fans  is  a  22-inch  conduit,  provided  with  suitable 
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dampers  and  haying  under  the  center  of  each  boiler  a  10-inch  outlet 
connected  to  each  ash  pit 

The  two  Sturtevant  steam  flams  are  located  in  the  engine  room,  each 
capable  of  delivering  13,000  cubic  feet  per  minute  of  air  to  the  gauge. 
As  shown  in  the  test,  these  fans  were  amply  sufficient  to  furnish 
draft  for  the  bituminous  coal  which  was  us^  The  Sturtevant  ihns 
have  engines  3  by  4^  inches. 

The  boilers  are  fed  by  two  Dean  duplex  boiler  feed  pumps,  capable 
of  pumping  100  gallons  per  minute.  Steam  cylinders  6  inches  in 
diameteo*,  water  cylinders  4  inches  in  diameter  and  Oinch  stroke,  also 
reinforced  by  two  Nathan  injectors,  of  300  horsepower  each,  connected 
to  the  feed  piping,  so  that  they  may  be  utilized  in  case  anything  should 
happen  to  the  pumps. 

The  feed  water  is  heated  by  two  national  feed-water  heaters,  of  350 
horsepower  each,  which  are  placed  immediately  behind  the  engines  and 
connect  to  the  exhausts  in  such  a  manner  that  either  or  both  of  the 
heaters  can  be  used  with  either  engine.  The  tops  of  these  heaters  are 
connected  to  the  atmosphere. 

THE  ELSOTBIO  PLANT. 

For  the  electric  plant  there  is  installed  a  9^  by  10  inch  Armington& 
Sims  high-8i)eed  engine,  erected  on  foundations,  with  all  steam  and 
exhaust  and  return  pipes  complete.  This  engine  is  )>elted  directly  to  a 
dynamo  manufactured  by  the  Electrical  Engineering  Company  of  San 
Francisco,  having  a  capacity  of  35  kilowatts,  and  supplymg  a  current 
with  an  electro  motive  force  of  125  volts.  The  dynamo  is  compound 
wound  and  is  subtaDlially  the  same  as  used  for  direct  current  incandes- 
cent lighting.  The  bearings  of  this  dynamo  are  self-oiling  and  the 
brashes  are  held  upon  the  commutator  by  suitable  springs. 

Upon  the  wall  of  the  engine  room,  within  about  5  feet  of  the  dynamo, 
is  placed  a  x>oli8hed  slate  switch  board,  provided  with  an  ammeter 
graduated  from  0  to  500  amperes  and  a  yolt  meter  reading  from  0  to 
150  yolts.  There  are  also  three  double-pole  300-amx>ere  knSe  switches 
and  six  suitable  fusible  plugs.  The  switch  board  is  connected  to  the 
dynamo  by  insulated  wire,  supported  on  i>orcelain  insulators,  the  wire 
having  cross  section  to  carry  a  current  of  300  amperes  for  five  minutes, 
without  overheating.  The  switch  board  is  connected  to  each  gun  by 
double-conductor  lead-covered  cables  leading  underneath  the  ground, 
there  being  about  800  feet  of  this  cable  in  all. 

TH£  COMPBSSSOB  XNaiNSS. 

Steam  engine. — At  actual  work  it  was  found  that  with  a  boiler 
pressure  of  100  pounds  the  cut-oil'  was  set  at  one-fourth  ta  do  the 
entire  work,  which  made  the  engines  economical  in  their  operation. 

Each  of  the  engines  is  fitted  with  a  governor.  This  govwnor  does 
not  regulate  the  speed  of  the  engine,  for  in  order  to  obtain  the  most 
economical  use  of  the  steam  it  was  deemed  advisable  to  run  the  engines 
by  the  cutoff  and  to  utilize  the  governor  only  in  ease  of  excessive 
speed.  The  governors  are  so  adjusted  that  when  a  speed  of  about  125 
revolutions  is  attained  a  butterfly  is  released,  which  shutsofftbe  steam 
in  the  main  steam  pipe. 

In  the  engine  room  there  is  a  gauge  boards  having  one  steam  gauge 
to  register  the  boiler  pressure,  two  gauges  to  register  the  initial  air 
pressures,  two  gauges  to  register  the  intermediate  air  pressures,  and 
one  gauge  to  register  the  high  pressure. 
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THE  TESTS. 

As  the  duty  of  the  board  was  to  ascertain  whether  the  guns,  car- 
riages, appliances,  etc.,  fulfilled  the  requirements  specified  in  the  con- 
tract, each  of  the  specifications  accompanying  the  contract  will  now  be 
considered.  These  are  the  amended  specifications  of  December  15, 
1894. 

8PECLFICATI0N  1. 

The  three  pnenmatic  dynamite  gans  of  15-iiich  caliber,  including  the  necessary 
machinery  to  fire  and  handle  the  same,  ammunition  and  carriages  for  the  same, 
must  be  placed  and  mounted  ready  for  military  use  at  the  place  designated  in  the 
advertisement  of  April  23,  1889. 

The  advertisement  called  for  the  mounting  of  the  three  guns  and 
carriages  at  Fort  Winfield  Scott,  Cal. 

SPECrFICATION  2. 

The  gnns  shall  be  40  calibers  length  of  bore,  to  be  fully  equal  in  quality  of  mate- 
rial, finish  of  parts,  and  performance,  and  subject  to  like  tests  as  guns  of  the  same 
caliber  and  length  of  bore  now  being  procured  or  that  have  been  delivered  under 
contract.  The  gun  carriages  and  machinery  to  be  mounted  upon  secure  and  adequate 
foundations  which  shall  be  sufficient  to  withstand,  without  any  derangement,  a  con- 
tinuous fire  of  the  heaviest  projectiles  to  be  used  in  the  guns. 

The  guns  are  precisely  similar  to  those  that  have  already  been  deliv- 
ered under  contract  at  Sandy  Hook,  1^,  J.  The  foundations  have  suf- 
fered no  injury,  nor  developed  any  weakness  during  the  tests,  and  appear 
to  be  secure  and  adequate. 

SPECIFICATION  3. 

The  plant  of  the  three  guns  to  comprise  a  suitable  complement  of  boilers,  air- 
compressors,  storage  reservoirs,  and  hydraulic  pumps  to-give  capacity  for  a  continu- 
ous fire  for  extreme  range  of  forty-five  rounds  for  the  first  hour  and  thirty  rounds 
I>er  hour  thereafter,  such  capacity  to  be  satisfactorily  established  by  actual  tests ; 
the  boilers  and  compressors  included  in  such  plant  to  be  in  duplicate,  each  to  supply 
one-half  the  required  capacity.  The  connections  to  be  so  arranged  as  to  give 
capacity  for  a  continuous  fire  of  thirty  rounds  for  the  first  hour  and  twenty  rounds 
per  hour  thereafter  if  only  two  of  the  guns  be  used,  and  twentv  rounds  for  the  first 
hour  and  ten  rounds  per  hour  thereafter  if  but  one  of  the  gnns  be  used. 

The  test  for  capacity  of  the  compressors  developed  the  fact  that  they 
are  fully  capable  of  supplying  air  to  the  guns  in  sufficient  quantity  for 
firing  forty-five  rounds  per  hour  at  extreme  range  continuously.  In  the 
table  of  the  test,  which  follows  in  the  summary,  it  will  be  noted  that 
fifty-four  rounds  (air  shots  only)  were  fired.  As  in  the  first  nine  rounds 
the  loss  of  pressure  was  not  considered  sufficient  to  produce  extreme 
range,  these  rounds  were  thrown  out  and  the  test  includes  only  the 
remaining  forty-five,  numbered  from  10  to  54.  These  rounds  were  fired 
in  62^  minutes.  At  the  beginning  of  the  test  the  pressure  per  square 
inch  in  each  gun  was  1,000  pounds,  and  in  the  storage  reservoirs  2,000 
pounds.  Through  the  first  part  of  the  test  the  compressors  had  no 
difficulty  in  keeping  this  pressure  in  the  reservoirs,  the  engines  run- 
ning under  87  pounds  of  steam  only.  The  last  twenty  rounds,  num- 
bered from  34  to  54,  were  fired  at  minute  intervals,  and  though  no 
effort  was  made  to  keep  up  the  storage  pressure,  it  had  only  fallen 
to  1,780  pounds  at  the  fifty-fourth  round.  By  reason  of  the  surplus 
capacity  developed  in  the  first  hour,  the  test  for  thirty  rounds  in  the 
second  hour  was  considered  unnecessary  and  was  not  made. 

Using  one  ^un,  twenty  rounds,  air  shots,  were  fired  in  7  J  minutes, 
the  pressure  in  the  storage  tanks  falling  irom  1,780  to  1,280  pounds, 
the  engines  working  under  93  pounds  of  steam. 
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That  the  loss  of  air  was  sufficient  to  produce  extreme  range  was  shown 
in  the  accuracy  test,  in  which  gun  No.  3,  using  the  same  loss  of  air  as 
in  this  test,  produces  a  range  of  over  5,000  yards. 

The  other  requirements  of  the  specifications  are  complied  with. 

SPEOIFICATION  4. 

The  boilers  to  be  of  a  character  to  pass  the  nsnal  Government  inspection ;  the  com- 
pressors to  be  capable  of  giving  ;it  least  the  requisite  nnmber  of  oabio  feet  capacity 
]'er  hoar  at  1,000  pounds  pressure  per  sqaare  inch  and  a  proportionate  volume  at  a 
Iiressure  of  2,000  pounds  per  square  inch,  and  to  be  t«sted  for  strength  at  3,000 
pounds  per  sciuare  inch.  The  storage  reservoirs  and  connecting  pipes  and  valves  to 
1)0  subjected  to  a  test,  by  hydraulic  pressure,  of  2,500  pounds  per  square  inch,  and 
the  gun  valves  and  firing  reservoir  to  a  similar  test  of  1,800  poands  per  square  inclu 

The  boilers  were  subjected  to  the  usual  Government  inspection.  They 
were  tested  at  150  pounds  hydraulic  pressure  and  pronounced  safe  to 
carry  100  pounds  of  steam  pressuie. 

The  capacity  of  the  compressors  running  at  100  revolutions  per  min- 
ute is  457.2  cubic  feet  of  air  per  hour  at  2,000  pounds  pressure,  or  twice 
that  much  at  1,000  poands.  A  four-hour  test  of  the  compressors  run- 
ning at  this  rate  was  witnessed  by  Lieutenant  Lissak,  Ordnance  Depart- 
ment, inspector.  All  parts  of  the  compressors  that  in  operation  sustain 
a  pressure  of  1,000  pounds  were  subjected  by  him  to  a  pressure  of  2,000 
pounds,  and  those  parts  that  sustain  2,000  poands  pressure  were  tested 
by  pressure  of  3,000  pounds. 

SPECIFICATION  5. 

The  gun  carriages  to  be  center  pintle,  to  admit  of  traversing  through  *  *  *  360^ 
*  *  ^  and  of  elevating  to  -f-  35"^ ;  to  be  trained  and  elevated  by  pneumatic  or  hydrau- 
lic or,  alternatively,  by  electric  power  directly  under  control  of  the  gunner,  and  admit 
also  of  the  same  movement  by  hand  power  when  required.  The  range  of  projectile 
to  be  controllable  by  variations  of  the  pressures,  elevations,  or  setting  valves,  singly 
or  combined.  The  valve  or  firing  device  to  be  automatic  and  adjustable  in  its  open- 
ing and  closing,  so  that  the  loss  of  air  may  be  readily  controlled.  The  breech  mech- 
anism to  be  so  arranged  that  the  gun  can  not  be  discharged  unless  the  breech  is  com- 
pletely closed  and  locked.  The  loading  apparatus  to  be  of  such  character  as  to 
permit  of  a  rate  of  firing  at  least  once  in  three  minutes  for  each  gun,  and  a  project- 
ile ciiarired  with  500  pounds  of  the  explosive,  and  twice  that  rate  of  speed  for  a 
projectile  chargod  with  100  pounds  of  the  explosive. 

The  traversing  and  elevating  of  the  gun  is  done  by  electric  power, 
and  provision  is  made  for  the  accomplishment  of  this  work  by  hand 
when  required. 

The  other  requirements  of  the  specification  are  complied  with. 

SPECIFICATION  6. 

The  shell  to  be  of  such  character  as  to  insure  a  uniform  and  steady  flight,  and  not 
break  up  in  the  air  or  be  mechanically  destroyed  on  impact  with  water  before  detona- 
tion of  the  charge;  to  be  provided  with  suitable  electric  contact  fuses,  which  shall 
be  safe  in  handling  and  certain  of  action ;  to  admit  of  igniting  the  charge  at  any 
desired  point,  and  also  of  igniting  the  charge  at  a  number  of  points,  to  insure  an 
explosion  of  the  first  order  with  the  heavier  charges;  to  be  provided  also  with  an 
electric  immersion  fuse,  which  shall  be  capable  of  ignition  by  immersion  in  salt  or 
fresh  water,  and  admit  of  fully  controlling  the  time  intervening  between  the  entrance 
of  the  shell  into  the  water  and  the  explosion  of  the  charge.  Or,  alterniitively,  to  be 
provided  with  a  suitable  mechanical  fuse  which  shall  be  safe  in  handling  and  cert-ain 
of  action,  at  all  ranges,  on  impact  with  water  or  a  more  resistant  object,  and  insure 
an  explosion  of  the  first  order  with  all  charges;  also  to  be  so  arranged  as  to  admit 
of  fully  controlling  the  time  intervening  between  the  entrance  of  the  shell  into  the 
water  and  the  explosion  of  the  charge.  The  shell  to  be  charged  with  the  be^t  qual- 
ity of  explosive  gelatin  or  an  equivalent  bulk  of  other  high  explosive,  with  proper 
provision  made  to  insure  safety  in  handling  and  when  loading  and  firing  the  guns. 
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The  flight  of  the  8-iuch  sabcaliber  shell,  charged  witli  100  poniids 
of  explosive,  was  steady  and  uuiform.  The  full-caliber  15-inch  shell, 
charged  with  500  pounds  of  explosive,  were  very  unsteady  in  flight. 
The  projectile  had  a  gyrating  motion,  the  tail  revolving  in  a  large  circle 
about  the  line  of  flight,  the  head  in  a  small  circle.  It  was  difficult  to 
observe  whether  these  shell  always  struck  the  water  point  first.  There 
was  no  failure,  however,  to  fire  the  fuse  and  explode  the  shell. 

Kone  of  the  projectiles  broke  in  the  air,  and  none  appeared  to  break 
on  striking  before  the  detonation  of  the  charge. 

The  fuses  were  mechanical  and  were  set  for  instantaneous  action  or 
for  delays  of  half  a  second  or  2  seconds.  Those  set  for  aetion  on  impact 
worked  as  desired.  A  half  second  delay  is  so  short  that  it  was  impossi- 
ble to  observe  it.  Two  shells  were  fired  with  fuses  set  for  2  seconds' 
delay.  One  of  these  fell  at  such  a  range  that  the  length  of  delay  could 
not  be  obtained,  though  a  delay  was  observed.  The  other  fell  at  short 
range  and  a  delay  of  2  seconds  was  observed. 

SPECIFICATION  7. 

The  unloaded  sheH  re<|uired  to  be  8ax)plied  must  be  provided  with  the  fuU  comple- 
luent  of  fuses  herein  stipulated  and  be  in  complete  order  for  use  without  other 
preparation  than  the  insertion  of  the  charge. 

Of  the  thirty  unloaded  shell  specified  in  the  contract  only  twelve  have 
been  delivered  here.  These  are  15-inch  shell  adapted  to  a  charge  of  200 
pounds  of  explosive.  Three  fuses  of  3  seconds'  delay,  three  of  4  seconds, 
and  one  of  2  seconds  have  been  delivered ;  also  thirty-one  dry  gun  cotton 
primers  and  thirty  fulminate  of  mercury  detonators. 

SPECIFICATION  8. 

Each  gun,  when  Anally  mounted,  to  be  fired  six  proof  rounds,  of  which  one  shall 
be  with  shell  containing  the  maximum  charge  of  the  explosive,  and  five  with  a  suit- 
able iron  plug  or  dummy  projectile,  of  full  caliber  and  weight,  to  test  the  uniformity 
of  action  of  the  valve  mechaninm  and  other  working  parts,  as  well  as  to  verify  the 
rate  of  rapidity  of  firing  and  loading;  and  one  or  all  of  the  guns,  as  the  Department 
may  elect,  to  be  subjected  to  firing  test  for  range,  accuracy  of  fire,  and  action  of  pro- 
jectile and  fuse,  for  which  purpose  the  contractor  must  supply  not  less  than  eight 
projectiles  adapted  to  and  containing  a  charge  of  100  pounds  explosive  gelatin. 

Thirty  projectiles  in  all  were  fired  from  the  three  gnns.  Of  these  there 
were  fired  from  each  gun  five  dummies,  one  weighted  shell,  one  shell  con- 
taining 100  pounds  of  explosive,  and  one  containing  500  pounds.  In 
addition  there  were  fired  from  gun  No.  3  one  weigh tetl  shell  and  five  con- 
taining 100  pounds  of  explosive.  The  valve  mechanism  and  all  the 
working  parts  of  the  system  acted  i  n  a  most  satisfactory  manner  through  - 
out.  Five  dummy  projectiles  were  used  in  the  test  for  rapidity  of  firing 
and  loading.  Four  shell  charged  with  100  pounds  of  explosive  were 
used  in  the  test  for  accuracy.  The  other  projectiles  served  for  tests  for 
range,  flight  of  projectile,  etc. 

SPECIFICATION  9. 

The  proof  and  other  trials  of  the  guns  and  appurtenances  herein  stipulated  roust 
be  made  at  the  expense  of  the  contractors,  who  will  furnisli  all  the  charged  and  the 
dummy  projectiles  or  iron  plugs  required  therefor,  to  be  delivered  free  of  cost  to  the 
United  States  at  Fort  Winneld  Scott,  CaUfornia. 

This  specification  was  complied  with. 

SPECIFICATION  10. 

It  is  further  stipulated  that  the  guns  shall  be  fully  equal  in  range  and  accuracy 
to  those  of  the  same  caliber  and  length  of  bore  now  being  procured  or  that  have 
been  delivered  under  contract:   Proctded,  Therefore,  it  be  Fully  established  to  the 
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satisfaction  of  tho  Department  that  the  three  gnna  herein  Bpeolfied  are  in  all  material 
respects  equal  in  efficiency  to  the  said  guns  now  nnder  contract  or  delivered;  then, 
so  far  as  may  be  necessary,  in  the  absence  of  direct  tests,  the  performance  of  these 
guns  shall  be  judged  by  that  of  the  said  guns  now  under  contract  or  deliYored. 

The  guns  appear,  as  far  as  may  be  jadged  ^m  the  limited  tests,  to 
be  fully  equal  in  rauge  and  accuracy  and  in  all  material  resi)ects  eqniJ 
in  efficiency  to  those  delivered  at  Sandy  Hook,  1^.  J.,  as  reported  upon 
in  the  Report  of  the  Chief  of  Ordnance  for  1894. 

SPECIFICATION  11 

Each  15-inch  gun  of  40  calibers  length  of  bore  must  be  capable  of  projecting  shell 
to  the  following  ranges,  with  the  charges  of  explosives  noted,  namely : 

From  100  to  2,000  yards,  a  shell  containing  50O  pounds  of  the  explosiye. 

From  100  to  3,550  yards,  a  shell  containing  200  pounds  of  the  explosive. 

From  100  to  4,500  yards,  a  shell  containing  100  pounds  of  the  explosive. 

From  100  to  5,000  yards,  a  shell  containing  50  pounds  of  the  explosive. 

Provided,  Tbat  if  the  guns  do  not  attain  the  extreme  ranges  stated,  forfeitnies 
shall  be  imposed  for  each  yard  of  deficiency  in  ranges  as  follows:  With  500  pounds 
charge,  five  dollars;  with  200  pounds  charge,  two  dollars;  with  100  pounds  charge, 
one  dollar;  with  50  pounds  charge,  fifty  cento:  And  provided  farther,  ThAt  the  limit 
of  deficiency  shall  not  exceed  10  per  centum  of  the  stated  ranges. 

Shells  charged  with  100  and  500  pounds  of  explosive  were  fired  for 
range.  The  maximum  range  attained  by  a  shell  charged  with  100  pounds 
was  5,070  yards  and  by  a  shell  charged  with  500  pounds  2,170  yards. 

SPECIFICATION  12. 

The  accuracy  for  all  guns  must  not  fall  below  that  indicated  in  the  accompanying 
diagram  marked  A ;  the  percentage  of  hito,  at  all  ran^^es,  in  a  rectangle  360  feet  in 
length  by  90  feet  in  width,  to  be  at  least  equal  to  that  indicated  on  the  diagram. 

The  only  test  for  accuracy  that  the  supply  of  projectiles  permitted 
was  made  with  four  shell  charged  with  100  pounds  of  explosive.  The 
shell  attained  a  mean  range  of  5^031^  yards,  a  mean  dispersion  in  rahge 
of  23J  yards,  and  an  extreme  dispersion  of  70  yards.  Using  the  Uue 
from  the  piece  through  the  center  of  impact  as  the  line  of  fire,  the  mean 
deviation  from  that  line  was  16  yards,  the  extreme  deviation  from  the 
line  was  32  yards  to  the  left,  and  the  extreme  lateral  dispersion  was  52 
yards. 

Diagram  A  calls  for  34  per  cent  of  hits  in  a  rectangle  360  by  90  feet 
at  a  range  of  5,030  yards.  In  the  actual  test  75  per  cent  of  the  shots 
fell  within  this  rectangle,  and  a  rectangle  of  210  by  156  feet  would  con- 
tain them  all. 

Two  shell  charged  with  100  pounds  of  explosive  were  fired  from  dif- 
ferent guns  on  diifereut  days  at  a  hillside  about  3,700  yards  distant 
across  the  harbor  entrance.    These  shell  struck  61  feet  apart. 

It  is  of  interest  to  know  that  the  craters  formed  in  the  soft  red  rock 
by  the  explosion  of  the  shells  were  bowl-shaped,  25  feet  in  diameter,  and 
4  feet  deep  in  one  case,  and  30  feet  in  diameter  and  6  feet  deep  in  the 
other.    The  shells  were  provided  with  impact  fuses. 

SPECIFICATION  18. 

Seyenty-five  per  centum  of  the  charged  shell  fired  for  explosion  on  impact  must 
show  a  satisfactory  action  of  the  impact  fuses^  and  at  least  seventy-five  per  centum 
of  such  shells  fired  into  water  must  show  a  satisfactory  action  of  the  immersion  fuses 
adjusted  for  either  the  time  or  the  depth  of  immersion. 

All  shell  fired  for  impact  showed  satisfactory  action  of  the  fhses.  As 
before  stated,  it  was  impossible  to  observe  the  delay  in  the  fuses  set  for 
half  a  second,  and  of  those  set  for  2  seconds,  one  observed  delay  was  2 
seconds  while  the  other  was  not  obtained. 
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SPECIFICATION  14. 

The  time  required  to  load  and  fire  one  shell  coutaiDing  500  ponnds  of  the  exploeive 
or  a  dummy  projectile  of  equal  weight  must  not  exceed  three  minutes,  and  ten  oon- 
secntive  rounds  of  similar  shell  must  be  fired  within  forty  minutes ;  for  a  shell  con- 
taining 200  pounds  of  the  explosive,  or  its  equivalent  weight,  one  in  two  minutes  and 
ten  consecutive  rounds  in  twenty-seven  minutes;  for  a  shell  containing  smaller 
charges  of  the  explosive,  or  its  equivalent  weight,  one  in  1^  minutes  and  ten  consecu- 
tive rounds  in  twenty  minutes. 

In  the  tests  for  rapidity  of  loading  and  firing,  five  dummies,  repre- 
senting shell  containing  500  ponnds  of  explosive,  were  fired  in  8  minutes 
and  23  seconds,  the  longest  interval  elapsing  between  any  two  shots 
beiDg  2  minutes.  The  time  of  loading  the  lighter  shell  was  not  taken. 
While  the  time  required  for  loading  live  shell  would  undoubtedly  be 
greater  than  when  dummies  are  used,  on  account  of  the  necessity  of 
more  accurately  adjusting  the  elevation  of  the  piece  in  order  that  the 
wings  of  the  projectile  may  readily  enter  the  bore,  the  time  specified  is 
so  much  greater  than  that  actually  occupied  by  the  test  that  there  can 
be  no  doubt  but  that  live  shell  could  be  loaded  in  a  time  well  within 
the  re(]^uirements  of  the  specification. 

SPECIPICATION  15. 

The  time  of  maneuvering  from  extreme  depression  to  extreme  elevation,  or  the 
reverse,  not  to  exceed  fifteen  seconds,  and  the  time  of  complete  traversing  not  to 
exceed  two  minutes:  Provided,  That  in  case  the  first-named  time  is  not  attained,  a 
forfeiture  of  twenty-five  dollars  shall  ho  imposed  for  each  additional  second  of  time 
required  in  excess  of  the  time  stated:  And  provided  further,  That  the  limit  of  excess 
in  time  to  he  aUowed  for  elevating  (or  depressing;  shall  he  twenty  seconds. 

The  time  of  maneuvering  by  electric  power  by  extreme  depression  to 
extreme  elevation,  and  the  reverse,  varied  between  9  seconds  and  13 
seconds  in  the  different  guns.  The  time  required  for  traversing 
through  360  degrees  by  power  varied  between  41  seconds  and  1  minute 
38  seconds.  By  hand,  gun  No.  3  was  traversed  by  nine  men,  spelled  by 
four  others,  in  11  minutes  12  seconds,  and  elevated  from  0  to  35  degrees 
in  47  seconds  and  back  in  44  seconds.  This  gun  was  the  most  difficult 
of  the  three  to  traverse. 

SPECIFICATION  16. 

The  time  required  for  discharging  twenty  consecutive  rounds  with  the  heaviest 
charf^es  from  any  single  gnu  must  not  exceed  one  hour  and  twenty  minutes,  and  that 
required  for  discharging  thirty  consecutive  rounds  must  not  exceed  two  hours  and 
ten  minutes. 

There  were  not  on  hand  sufficient  projectiles  to  carry  out  this  test. 
As  5  of  the  heaviest  projectiles  were  discharged  in  8  minutes  23  sec- 
onds, it  is  more  than  probable  that  20  could  be  discharged  within  the 
hour. 

SPECIFICATION  17. 

All  dimensions  to  he  snhject  to  such  slight  changes,  not  materially  affecting  the 
results  to  he  attained,  as  the  United  States  may  agree  to  make  as  the  work  pro- 
gresses. 

No  information  of  any  changes  in  dimensions  was  received  by  the 
Board. 

SPECIFICATION  18. 

All  materials  and  workmanship  are  to  he  of  good  quality,  the  valves  and  joints  to 
he  air-tight  under  working  pressures,  and  ail  parts  of  the  guns  and  machinery  to  he 
efficient  m  operation.  The  work  shall  he  open  to  inspection  hy  the  Government  at 
all  stages. 

This  specification  has  been  fully  complied  with. 
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CONCLUSIONS. 

The  Board  therefore  concludes  that  the  ^uiis,  carriages,  appliauces, 
etc.,  foriniug  the  pneumatic  dynamite-gun  battery  and  plant  at  the 
Presidio  of  San  Francisco,  Cal.,  fulfill  all  the  requirements  specified  in 
the  contract  dated  January  27, 1893,  between  the  United  States  and 
the  Pneumatic  Torpedo  and  Construction  Company. 

For  the  purposes  of  the  test  a  temporary  water  supply  was  provided 
by  the  contractors.  The  plant,  consisting  of  pump,  boilers,  supply 
pipes,  and  storage  tank,  will,  it  is  believed,  be  removed  by  them.  This 
leaves  the  battery  without  any  water  supply,  without  which  it  can  not 
be  operated,  and  without  which,  indeed,  the  proper  care  for  its  preserva- 
tion can  not  be  exercised. 

A  full  set  of  drawings  of  the  guns,  carriages,  projectiles,  etc.,  has 
been  turned  over  by  the  contractors. 

A  full  set  of  drawings  of  the  compressor  plant  will  be  furnished  by 
the  builders,  the  Fulton  Engineering  and  Shipbuilding  Works. 

L.  8.  Babbitt, 
Lieutenant- Colonel,  Ordnance  Department^  U,  8.  A,,  President, 

W.  H.  Heueb, 
Major  J  Corps  of  Engineers^  U.  S,  A . 
Ormand  M.  Lissak, 
Lieutenant^  Ordnance  Department,  U.  IS.  A. 


SUMMARY  OF  TESTS. 


Tests  for  capacity  of  comjfressorsy  specification  3,  December  i,  1S95, 
45- ROUND  TEST,  USING  3  GUNS;  AIK  SHOTS. 


Gua  No.  ]. 


Gun  No.  2 


No.  of, 
round.; 


Time. 


Valve  L088  of 


if  in. 

1 

0 

4 
7 

J* 

10 
13 

Ji* 

16 
19 

22i 
27 

22 
25 

3U 
36 

28 

39 

31 

42 

34 

46 

37 

49 

40 

52 

43 

55 

46 

58 

4U 

61 

52 

64 

sot- 
tinK- 


270 
270 
280 
290 
290 
290 
295 
300 
800 
300 
300 
800 
300 
300 
300 
300 
300 
800 


sure.   I*"""** 


Poundt. 
.   59 


62 
68 
75 
75 
75 
78 
83 
83 
84 
84 
84 
85 
84 
85 
85 
85 
85 


NoTK. — The  time,  in  iniDuteH,  is  taken  from  th«  firing  of  the  first  round.    The  first  nine  shots  weic 
thrown  out  on  account  of  insufiicient  loss  of  pressure. 
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Tests  for  capacity  of  compressorSf  specification  S,  Decern oer  4,  1895 — Continued. 

20.ROUND  TEST.  USING  1  GUN;  AIR  SHOTS. 
[Gun  No.  1.    Time  of  20  rounds,  7  minuU^s  30  secondH.    A^alve  settini^,  300.] 


No.  of 

LOBB  of 

No.  of 

Loss  of 

round. 

pressure 
Pmtnd*. 

round. 

pressure. 

Pounds.  I 

1 

85 

6 

87 

2 

86 

7 ,        88 ;; 

8  I              86  " 

3 

84 

4 

86 

9                87    1 
10                89   ! 

5 

86 

1 

No.  of  I   Loss  of  '  No.  of  {   Loss  of 
round.  ;  pressure."  round,   pressure. 


1 

1 

1 
P(mndi. 

U  : 

87  1 

12  ; 

88  1 

13 

87 

14 

90 

15  t 

1 

86 

loundt. 

16  I  89 

17  ;  87 

18  89 

19  !  89 

20  I  89 


Tests  for  time  of  maneurering  in  azimuth  and  elevation,  specification  15,  December  4,  lS9i 

MANEUVERING  WITH  ELECTRIC  POWER. 


Traversing  to  the  right  360  degrees 
Traversing  to  the  left  360  degrees. . 

Elevation  35  to  0  degrees 

Elevation  0  to  35  degrees 


Gun  No.  1. 


// 


0  54^ 

1  0 
0  IS 
0  9 


Gun  No.  2. 


0  41 

1  4 
0  11 
0  11 


Gun  No.  3. 


1  23 

1  38 

0  lU 

0  11$ 


MANEUVERS  BY  HAND  GUN  NO.  3. 

Traversed  to  the  right  360  degree8  by  9  men,  spelled  by  4  others,  II  minut«'s  12 
seconds. 
Elevation  0  to  35  degrees,  8  men,  47  seconds. 
Elevation  35  to  0  degrees,  8  men,  44  seconds. 

Tests  for  rapidity  of  loading  and  firing,  specification  14,  December  5,  1895. 

The  guns  were  loaded  at  7  dojjiees  and  fired  at  30  degrees  elevation.     Dnmmy  i»ro- 
jcctilcs  filled  with  sand  and  weighing  about  1,130  pounds  were  nsed. 
(inn  No.  3,  five  rounds  in  0  minutes  20  seconds. 
Gun  No.  2,  five  rounds  in  10  minutes. 
Gun  No.  1,  five  rounds  in  8  minutes  23  seconds. 
Special  effort  for  rapidity  was  made  only  in  the  rounds  fired  from  gun  No.  1. 


No.  of 
round. 


Gun  No.  3. 


Gun  No.  2. 


Voi««    Loss  of  I  v«i^*k    Loss  of 

Time.  i^J^J  !®      pres-   i  Time,  i  ^IJ}!®     pres- 
Hetting.    ^  1  setting,    t,^^^ 

_. I I 1  ..  


1 
2 
3 
4 
5 


1 

u 

1 

0 

3 

0 

4 

55 

7 

20 

9 

20 

Vounds, 

1 

// 

415 

'        116 

0 

50 

415 

119  1 

2 

50 

415 

1        118 

5 

10 

415 

119 

8 

00 

415 

119  ; 

10 

00 

Pounds, 
490  08 

490  9U 

490  I  98 

100  ;  99 

490  I  09 


Gun  No.  1. 


TT„i„„    Loss  of 
'^  '    Miiri". 


1 

II 

0 

45 

300 

2 

43 

300 

4 

27 

300 

6 

27 

300 

8 

23 

300 

Povndg. 

m 

90 
90 
97 
97 


The  time  for  beginning  to  load  is  taken  as  0. 
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Tests  for  range  and  action  of  fuse,  specifioatums  11  and  6,  Deoemher  6, 1895, 

[8-inch  sabcaliber  shell.] 


t 

Gun. 

No.2 

lTo.3 

No.l 

Shell. 


Weight 
in  gun. 


Weight 
inflight. 


'f  Weighted. 

i\Live 

/Weighted. 

.iLive 

/Weighted. 
iLive 


Pounds.  Pounds. 


376}  ! 

37U 

377 

372} 

377 

373 


83» 

334^ 

833 

331} 

833 

832 


Tj,i -__  '  Valve  Lo88  of  I  Fuse 
♦«!I    i    B«t.   t  pree-  i    set- 
"*'°-  I  ting.  I   sure,    i  ting. 


23 

475 

20 

475 

35 

475 

35 

475 

15 

0 

15 

0 

Pounds. 
160 
160 
142 
146 
24 
26 


Sees. 


Inst. 

2 

2 


Range. 


Tard*. 


4,830 
4,685 
1,565 
1,630 


Tijid 

of 
flight. 


Sees. 


27J 


10| 
11 


Rkmarkb.— The  live  shell  contained  100  pounds  of  explosire. 

The  rounds  from  gun  No.  2  were  fired  into  thp  hill  across  the  harbor  at  a  range  of  abodt  3,700  yards. 
The  others  were  flred  into  the  sea. 

The  diflerences  of  weights  in  gnn  and  in  flight  are  the  weights  of  the  gaa  checks  and  runners  which 
leave  the  projectile  soon  after  its  issoanoe  from  'ho  gun.  The  fuses  acted  according  to  their  adjust- 
ment. In  the  fourth  and  fifth  rounds  of  the  table  the  projectiles  were  slighUv  unsteady  in  the  first 
part  of  the  flight.    In  every  other  case  the  flight  of  the  projectile  was  excellent. 


Test  for  iiccuracy,  specification  12,  December  9,  1896, 
[8-inch  snbcaliber  shell,  100  pounds  explosive,  gun  No.  3,  elevation  35^,  valve  aetting  385.] 


No.  of 
round. 


Weight 
in  gun. 


1. 
2. 
3. 

4. 


Pounds. 
378* 
378| 
377} 
378} 


Weight  !  Loss  of 
in  flight,  pressure. 


Pounds.  I  Pounds. 
334}  88 

335    .  89 

93 
92 


834} 
334^ 


Range. 


Yards. 
5,000 
5,070 
5,015 
5,040 


Time 
of  flight 


Seconds. 
264 
27] 
27 
27J 


Rbmarks.— The  fuses  were  set  for  instantaneous  action  and  exploded  on  impact.    The  flight  of  each 
projectile  was  excellent.    The  wind  was  blowing  about  15  miles  an  hour  from  the  diroction  of  5  o'clmtk. 

TARGET. 
[The  line  of  fire  is  taken  as  the  line  from  gun  through  center  of  impact  of  shots.] 


Range. 

Deviation. 

Beyond. 

Short. 
81.25 

Right. 

Loft. 

82 

88.75 

2 
10 
20 

16.25 

8.75 

Tarda. 

Range  of  center  of  impact 5,031} 

Mean  dispersion  in  range 23} 

Extreme  dispersion  in  range 70 

M e  an  lateral  dis persion 16 

Ex  trome  lateral  d  ispersion 52 

The  rounds  below  were  also  fired  from  guu  No.  3  on  this  day: 


Shell. 


Weighted. 
Live 


Weight 
in  gnn. 

Pounds. 
383^ 
372} 


Weight 
in  flight. 


Pounds. 
335 
884 


Eleva- 
tion. 


o 

35 
20 


Talve    i  Loss  of 


Time 
setting,    pressure,   of  flight. 


Range. 


385 
400 


Pounds. 
93 
99 


Seconds.  Yards, 
25}  I  4.410 
16l        3,700 


I 


Remakes.— The  projectiles  were  8-inch  snbcaliber  shell,  the  live  one  containing  100  pounds  of  explo- 
sivo.  The  weighted  shell  was  flred  to  sea,  the  live  one  into  the  hillside,  with  a  fuse  set  for  impact. 
The  flight  of  both  shells  was  ezceUent. 
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Proof  tett  toith  heaviest  prcjecHles. 
[Full  caliber  shells,  charged  with  500  pounds  exploeive.] 


Gun. 

Weight 
in  gun. 

Weight 
in  flight. 

Eleva- 
tion. 

0 

35 
35 
35 

Valve  set- 
ting. 

Loss  of 
pressure. 

Bange. 

Time  of 
flight. 

Seconds. 
18 
18J 
18i 

No.3 

No.  2 

No.  1 

Pounds. 
1,145} 
1, 147 
1.162i 

Pounds. 
1,  L04 
l,107f 
1,108| 

360 
530 
300 

Pounds. 

72 

110 

80 

Yards. 
1,950 
2,170 
2,080 

Remabks.— Fuses  were  set  for  half  a  second  delay.  All  exploded.  The  shells  in  flight  were  very 
unsteady.  The  tail  of  each  projectile  described  a  wide  circle  about  the  trajectory,  the  head  mean- 
while deseribing  a  souJler  one.    The  projectiles  did  not  deviate  remarkably  from  the  direction  of  flxe. 


Appendix  A. 

DIBBCTIONS   FOR   THB    CARS  OF    PNEUMATIC    GUNS   AND    AIR- COMPRESSING    PLANTS. 

When  the  air-compresBiDg  machinery  is  not  to  be  used  for  considerable  length  of 
time,  the  following  directions  should  be  observed : 

Boilare, — Empty  the  boilers  and  clean  them  thoroughly.  RemoTe  manhole  and 
hand-hole  covers.  Dry  out  the  boilers  with  a  slow  wood  tire.  Raise  the  safety 
Yftlves  oflf  their  seats  and  block  them  up.    Drain  all  feed,  steam,  and  blow-off  pipes. 

Feedpumps. — Drain  the  cylinders,  steam  chests,  and  all  pipes.  Remove  all  pack- 
ing from  stuffing  boxes.  Remove  cylinder  heads  and  steam-chest  covers.  Clean  all 
parts  inside  and  outside.  Cover  all  bright  parts  with  a  coat  of  heavy  grease  or  a 
mixture  of  white  lead  and  tallow. 

Air  compressors  and  engines. — Remove  cylinder  heads  and  steam-chest  covers  from 
both  steam  and  air  cylinders.  Remove  all  packing  f^om  stuffing  boxes.  Clean  the 
engines  inside  and  outside.  Coat  all  bright  parts  with  heavv  grease  or  with  a 
mixture  of  white  lead  and  tallow.  Cloth  covers  shonld.be  placed  over  each  machine. 
Drain  the  jackets  of  the  air  cylinders.    Drain  all  water-circulating  pipes,  steam 

fipes,  and  air  pipes.  Drain  the  intercoolers  or  cooling  tanks  and  clean^the  tanks, 
f  air  is  left  in  the  storage  reservoir  the  blow-off  valves  on  the  distributing  mani- 
folds should  be  open. 

Fifteen-inch  seacoast  guns, — ^Plaoe  the  ^nns  in  horizontal  position.  Remove  pistons 
from  auxiliary  valves  and  coat  them  with  heavy  grease.  Remove  from  the  gun  and 
carriage  the  gauges,  discharging  lever,  clutch  lever,  rheostat  hand  wheel,  and  all  fin- 
ished rods,  lexers,  etc.,  that  connect  with  the  auxiliary;  coat  them  with  ^ease  and 
lay  them  in  a  dry  place.  Coat  all  bright  or  finished  pftrts  of  the  sun  with  heavy 
grease  or  a  mixture  of  white  lead  and  tallow.  Canvas  covers  should  be  placed  over 
the  carriage  and  the  entire  portion  of  the  guns  in  rear  of  trunnions.  Place  canvas 
covers  over  the  muzzles.  If  the  gun  is  to  stand  unused  for  more  than  a  year,  the 
main  valves  should  be  removed  from  the  breech,  coated  with  grease  and  removed  to 
a  dry  place.  For  a  shorter  time  than  this  the  oil  in  the  packings  and  interior  of  gun 
will  protect  the  main  valves  and  they  need  not  be  removed  from  the  gun. 

If  the  guns  and  machinery  are  to  be  kept  ready  for  use  at  a  day's  notice  the  fol- 
lowing instructions  should  be  observed : 

Keep  the  engines,  boilers,  pumps,  etc.,  ready  for  use  at  all  times.  As  the  machin- 
ery is  m  duplicate,  one-half  of  the  plant  can  be  kept  in  readiness  to  run  while  repairs 
are  being  made  upon  the  other  half  when  this  is  necessary. 

Move  the  engines  and  pumps  a  little  by  hand  every  day  to  prevent  the  pistons  and 
piston  rods  from  rusting. 

Get  up  steam  in  one  of  the  boilers  once  a  week  and  run  the  air  compressors,  engines, 
dynamos,  etc.,  for  half  an  hour.    Use  the  boilers  alternately. 

Keep  the  storage  reservoir  filled  with  air  to  2,000  pounds  per  square  inch.  Drain 
all  water  from  the  storage  reservoirs  after  filling  them. 

Fill  the  gun  reservoir  with  air  to  1,000  pounds  per  square  inch  once  in  two  weeks^ 
and  discharge  six  air  shots  from  each  gun. 

Keep  all  bright  finished  parts  of  the  guns  coated  with  heavy  grease  to  prevent 
rusting. 

Before  discharging  the  guns  drain  all  water  and  oil  from  the  breech  and  the  firing 
reservoir  underground. 

l^OTS. — ^The  preceding  instructions,  prepared  at  the  request  of  the  Chief  of  Ord- 
nance, United  States  Army,  were  received  at  this  office  from  Mr.  B.  C.  Batcheller, 
engineer  of  the  Pneumatic  Torpedo  and  Construction  Company. — Office  of  the  Chief 
of  Ordnance,  U,  S.  A,,  Washington,  January  13, 1896. 
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DESCRIPTIOX  OF  LEWIS  RANdE  AND  POSITIOX  FINDER. 

(6  plates.) 

Office  op  i  he  Chief  of  Ordnance,  U.  S.  A., 

Washingio7i^  May  26^  1896. 

DESCRIPTION. 

The  arcompanying  i)hotograi)h8  show  the  latest  service  model  of  this 
instrument. 

Tlic  principal  parts  are  all  numbered  on  the  plates,  the  same  notation 
being  observed  throughout,  but  may  be  most  distinctly  seen  on  Pis.  I, 
II,  and  nij  as  follows: 

PLATE   I. 

1.  Hollow  cast-iron  column. 

2.  Leveling  Rcrews  for  column. 

3.  Table,  cast-iron,  60  inches  diameter. 

4.  Table  edge  for  friction  rollers. 

5.  Projections  from  under  side  of  table,  necessary  for  casting  and  used  for  secur- 
ing fine  adjustment  of  level. 

6.  Traversing  arm  which  supports  and  carries  all  parts  of  the  mechanism. 

7.  Center  about  which  arm  turns,  18  inches  long,  and  extending  down  through 
table  and  column.    7a.  Female  center  secured  to  table. 

8.  Top  nut  and  washer  of  male  center  which  secures  it  to  the  arm. 

9.  Eye  piece  of  telescope. 

10.  Object  glass  of  telescope. 

11.  Metal  frame  or  cradle  which  supports  telescope. 

12.  Horizontal  axis  about  which  telescope  moves. 

13.  Micrometer  attachment  to  correct  for  abnormal  refraction. 

14.  Screw  to  adjust  focus. 

15.  Hollow  brass  pillar  which  contains  counterweights. 

16.  Rollers  over  which  cord  passes. 

17.  Cords  for  counterweights. 

18.  Steel  pin  supporting  frame  that  carries  telescope. 

19.  Adjustable  top  to  elevating  cylinder,  having  small  roller  on  which  pin  18  rests. 

20.  Elevating  cylinder  moving  in  guides  and  carrying  rack. 

PLATE   II. 

21.  Bracket  which  supports  the  elevating  screw. 

22.  Vertical  elevating  screw,  1  inch  diameter,  8  threads  per  inch. 

23.  Arm  of  elevating  sector. 

2\,  Bracket  supporting  pivot  of  sector. 

25.  Double  bracKet  supporting  and  guiding  elevating  cylinder. 

26.  Rack  on  elevating  cylinder  into  which  meshes  the  toothed  arc  of  the  elevating 
sector. 

27.  Elevating  sector. 

28.  Horizontal  screw  which  moves  pivot  31  along  scale  29. 

29.  Altitude  scale  in  feet,  showing  length  of  vertical  base  line. 

30.  Brass  plate  secured  to  the  nut  of  elevating  screw  which  forms  support  for  scale 
29  and  screw  28. 

31.  Movable  pivot  which  of)orates  the  elevation  and  depression  of  telescope. 
8^   Crank  wnioh  operates  the  elevating  mechanism. 
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33.  Milled  boad  of  hard  rubber  for  conyenience  when  moving  slowly. 

34.  Beveled  gears. 

35.  Crauk  which  turns  the  traversing  arm  (6)  in  azimuth. 

36.  Friction  roller  moving  on  edge  of  table. 

37.  Azimuth  device. 

38.  Index  rea<liug  degrees. 

39.  Index  reading  minutes. 

PLATK  I — continued. 

40, 40a.  Plotting  attachment. 

41.  Sliding  pointer.    A  double  scale  is  provided,  to  be  read  from  either  side. 

42.  Range  wheel  (see  also  PI.  IV). 

43.  Case  protecting  range  wheel. 

44.  Rollers  attached  to  traversing  arm  (6),  moving  on  top  of  table. 

PLATE  III. 

45.  Level.    Bubble  moves  0.25  inch  for  1  minute. 

40.  Vertical  spindle  with  worm  which  operates  azimuth  device. 
47.  Gearing  on  spindle  which  operates  minute  dial. 

The  essential  parts  are  as  follows: 

First.  A  hollow  cast-iron  column  resting  upon  three  feet,  the  feet 
being  provided  with  capstan-headed  brass  leveling  screws  (1,  2,  2, 
PI.  1). 

To  the  top  of  this  column  is  bolted  the  cast-iron  table.  The  colamn 
should  rest  upon  a  solid  foundation,  preferably  of  masonry.  No 
especial  precaution  need  be  observed  in  setting  up  the  column  and 
securing  the  table  thereto,  except  to  see  that  the  lag  screws  are  in  their 
proper  places  and  screwed  up  firmly. 

Second.  A  circular  cast-iron  tablCy  60  inches  in  diameter,  turned  per- 
fectly true  on  the  outer  edge,  and  concentric  therewith  is  turned  at  the 
center  the  seat  for  the  female  center  (3,  4,  5,  nnd  7a). 

This  table  is  a  solid  casthig  strengthened  by  deep,  tapering,  radial 
ribs.  The  top  is  turned,  ground,  and  polished,  as  is  the  outer  edge,  on 
which  rolls  the  friction  rollers  of  the  azimuth  measuring  device  and  the 
crauk  device  which  moves  the  telescope  in  azimuth.  The  female  center 
(7a)  projects  downward  through  the  table  and  column  for  a  distance  of 
18  inches,  its  top  flange  being  turned  to  fit  the  annular  groove  turned 
from  the  table  center.  The  female  center  is  a  composition  casting  and 
is  secured  to  the  table  by  bevel-headed  screws. 

The  projecting  lugs  (5, 5,  etc.),  six  in  number,  are  a  necessity  in  cast- 
ing the  large  table,  and  are  also  useful  in  securing  and  leveling  the 
table  on  the  lathe  before  turning.  They  are  left  on  the  completed 
instrument  to  be  used  as  auxiliary  supports  in  order  to  secure  a  very 
fine  adjustment  of  level  for  the  tal>le,  but  are  not  intended  to  support 
the  weight  of  the  instrument.  To  utilize  them  as  auxiliary  supports 
six  small  columns  (preferably  4-inch  iron  pipe  filled  with  concrete) 
should  project  upward  from  the  foundation  base  to  within  2  inches 
of  the  lower  face  of  these  lugs.  Small  leveling  screws  may  be  provided 
to  engage  in  the  lower  extremity  of  the  lug  and  rest  upon  iron  caps  on 
the  4-inch  columns. 

Third.  A  ca^t-iron  traversing  arm  (6)  which  carries  all  the  other  parts 
of  the  instrument.  This  arm  is  pivoted  at  the  center  of  the  table  (male 
center  7  and  8),  and  is  moved  in  azimuth  by  a  friction-roller  device  (36 
and  35,  PI.  II)  operating  on  the  outer  edge  of  the  table.  In  front 
the  arm  curves  upward,  so  as  to  clear  the  surface  of  the  table,  and 
furnishes  a  support  for  the  horizontal  axis  of  the  telescope,  and  it  also 
supports  the  plotting  attachment  (40a,  40,  and  41,  Pis.  I  and  V). 

The  traversing  arm  is  a  single  casting,  having  two  side  ribs  tor  stiff- 
ness, a  solid  core  through  which  passes  the  male  center,  and  a  wide, 
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flat,  end  surface,  planed  perfectly  tme,  for  the  varioas  parts  of  the 
elevating  mechanism  to  rest  upon. 

Fourth.  Tfee  telescope  and  its  cradle  (9,  10, 11,  12,  and  13). 

The  telescope  has  a  3-inch  object  glass,  40inch  focal  length,  25  mag- 
nifying power,  and  a  micrometer  attachment  (13)  which  moves  the  hori- 
zontal cross  wire  and  thus  affords  an  easy  correction  for  abnormal 
refraction  (each  division  of  scale  on  the  micrometer  head  corresponds 
to  a  movement  of  one-ten-thousandth  of  an  iuch). 

The  eyepiece  is  easily  moved  and  may  be  pushed  in  or  out  by  turning 
it  slightly  with  the  hand.  The  colored  shades  should  only  be  used  when 
necessary  to  protect  the  eye  of  the  observer. 

As  the  range  scale  in  construction  is  already  corrected  for  the  effect 
of  normal  refraction  (one-seventh  eftect  of  curvature),  the  micrometer 
(13)  is  to  be  used  only  when  the  effect  of  refraction  is  abuormal.  To 
make  the  necessary  correction,  direct  the  telescope  upon  an  object 
whose  range  is  known;  turn  the  crank  (32)  until  the  proper  range  is 
read  from  the  range  scale;  then  look  through  the  telescope  and  see  if 
the  horizontal  wire  coincides  with  the  water  line  of  the  object.  If  so, 
no  correction  is  necessary;  if  not,  turn  the  micrometer  screw  until  they 
do  coincide.  Under  ordinary  conditions  of  the  atmosphere,  it  is  seldom 
necessary  to  make  correction  for  refraction. 

As  shown  in  the  photographs,  the  telescope  turns  about  a  horizontal 
axis  (12)  in  front  of  the  object  glass,  and  all  angular  movements  of  the 
telescope  are  produced  by  raising  or  lowering  the  eye  end  at  the  point 
where  pin  (18)  rests  upon  the  top  (19)  of  the  elevating  cylinder  (20) 
called  the  "point  of  tangency.''  The  horizontal  distance  between  the 
axis  (12)  and  this  point  is  exactly  60  inches.  Since  by  construction  the 
elevating  cylinder  (20)  can  move  only  in  a  vertical  direction,  the  point 
of  tangency  describes  a  right  line  which  is  the  natural  tangent  of  the 
angle  through  which  the  telescope  is  moved,  the  radius  being  60  inches. 

Fifth.  The  elevating  tneehanismy  which  consists  of  the  following  parts, 
viz :  Elevating  screw  (22) ;  nut  moving  thereon;  crank  (33),  and  handle 
(32)  which  turns  the  screw  by  means  of  the  bevel  gearing  (34) ;  toothed 
sector  (27)  and  sector  arm  (23) ;  pivot  (31)  which  is  carried  transversely 
along  the  altitude  scale  (29)  by  the  small  horizontal  screw  (28) ;  the 
bracket  support  for  screw  (21) ;  bracket  support  for  sector  (24) ;  elevat- 
ing cylinder  (20);  brackets  supporting  same  (25);  toothed  rack  on 
cylinder  ^26);  adjustable  head  to  cylinder  (19). 

Sixth.  The  counterweights.  These  are  contained  in  two  brass  columns 
(15, 15).  The  weights  are  suspended  from  cords  (17, 17)  which  pass 
over  pulleys  (16, 16)  down  through  the  center  of  the  screw  caps  on  the 
pillars.  These  pillars  are  secur^  to  the  top  surface  of  the  traversing 
arm  by  screws. 

Seventh.  The  range  wheels  shown  in  Plate  IV,  and  as  Ko.  42  in  Pis. 
I  and  V.  This  wheel  is  12^  inches  in  diameter,  the  gear  cut  in  its  cir- 
cumference being  48  pitch  and  having  600  teeth.  The  wheel  is  mounted 
on  the  flat  under  surface  of  the  traversing  arm.  The  graduation  is  in 
black  on  white  celluloid,  which  is  one-sixteenth  of  an  inch  thick  and 
set  into  the  metal.  The  figures  show  hundreds  of  yards  of  range.  The 
scale  reads  directly  to  10  yards,  from  1,500  to  6,000  yards,  and  to  25 
yards  from  6,000  to  15,000  yards. 

A  small  pinion  is  carried  on  the  under  projection  of  large  elevating 
screw  and  meshes  with  the  gear  of  the  range  wheel.  A  cover  (43)  is 
fitted  over  the  wheel  to  protect  against  dust  and  accident;  the  opening 
in  this  cover  (42)  has  an  index  for  reading  the  scale.  The  gears  are 
very  carefully  mounted  to  avoid  back  lash. 
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Eighth.  The  azimuth  device  (37)  is  shown  very  fdlly  in  the  photo- 
graphs. De^ees  are  read  from  the  vertical  index  (38)  and  minutes  are 
read  from  the  horizontal  index  (39).  PL  III  shows  the  gearing  (47) 
and  vertical  worm  shaft  of  this  device.  A  friction  roller  carried  on  the 
vertical  shaft  rolls  on  the  outer  edge  of  the  table,  each  complete  revo- 
lution corresponding  to  9  degrees  of  azimuth.  Means  are  provided  oa 
the  friction  roller  for  moving  the  shaft  and  the  recording  mechanism 
independently  of  the  roller  itself.  This  enables  the  operator  to  quickly 
correct  and  set  the  mechanism  to  any  desired  reading  without  moving 
the  telescope  in  azimuth. 

xNTinth.  Means  for  moving  the  telescope  and  arm  in  azimuth.  This 
is  done  by  means  of  a  crank  (35)  which  operates  a  friction  roller 
mounted  on  the  under  flat  surface  of  the  arm  and  which  rolls  around 
the  outer  edge  of  the  table.  The  photographs  do  not  show  these  parts 
in  detail,  but  their  simplicity  is  such  that  no  further  description  is 
needed. 

Tenth.  Spirit  level  (45).  This  is  shown  in  PI.  Ill,  and  is  used  to 
adjust  the  level  of  the  table.  When  in  perfect  adjustment  the  arm  may 
be  traversed  through  an  entire  circle  (360  degrees)  without  changing 
position  of  bubble. 

PRECAUTIONS    TO    BE    OBSEBVED    IN   SETTING  UP   THE  INSTRU3IENT. 

Put  column  in  place  over  the  center  of  the  foundation  pier,  and  see 
that  the  leveling  screws  project  through  the  feet  about  1  inch  and  rest 
in  the  cast-iron  cups. 

The  table  is  then  lifted  and  placed  on  top  of  the  column  and  the  lag 
screws  pat  in  and  firmly  screwed  in  place.  Both  centers  should  be 
carefully  examined,  cleaned,  and  oiled,  and  the  adjusting  nut  on  the 
bottom  should  be  turned  until  the  weight  of  the  male  center  rests 
entirely  on  the  bottom,  while  the  side  and  top  surfaces  should  remain 
in  contact.  When  the  centers  are  adjusted  the  traversing  arm  with  all 
the  parts  assembled  upon  it  is  lifted  into  place,  the  shank  of  the  male 
center  passing  through  the  hole  in  the  hub  and  then  secured  by  the  nut 
and  washer  on  top. 

All  parts  carried  on  the  arm  are  shipped  in  place^  and  it  will  only  be 
necessary  to  see  that  all  are  clean,  a  little  good  oil  dropped  on  the 
wearing  surfaces,  and  that  all  the  parts  move  freely  without  binding. 

The  next  step  is  to  carefully  level  the  table  by  means  of  the  three 
leveling  screws  in  the  feet,  and  finally  in  getting  a  very  perfect  level 
the  six  small  leveling  screws  in  the  projecting  lugs  are  used,  but  it 
should  be  remembered  that  these  latter  are  not  intended  to  support  the 
weight  of  the  table,  and  should  only  be  brought  into  use  to  counteract 
the  effect  of  flexure  in  the  metal. 

When  the  leveling  is  properly  done  it  will  be  possible  to  move  the 
arm  an  entire  revolution  without  displacing  the  bubble. 

As  soon  as  the  table  is  level,  see  that  all  parts  of  the  elevating  mech- 
anism are  in  good  working  order.  The  parts  should  work  smoothly 
and  easily  without  the  slightest  sound.  See  that  the  counterweights 
are  put  in  place  and  properly  adjusted,  and  do  not  strike  the  bottom  of 
the  pillars  before  the  telescope  is  elevated  to  its  highest  position  (this 
will  be  when  the  range  mechanism  indicates  the  shortest  range  on  the 
scale  and  the  sector  arm  is  horizontal). 

The  top  (19)  of  the  elevating  cylinder  should  next  be  adjusted.  To 
do  this,  direct  the  telescope  upon  some  object  having  a  water  line,  whose 
exact  range  is  known.    Set  the  range  mechanism  by  turning  crank  (32) 
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untU  the  index  reads  the  known  range.  Look  throagh  the  telescope 
and  see  if  the  horizontal  cross  wire  coincides  with  the  image  of  the 
water  line.  If  so,  the  adjustment  is  correct  and  should  never  again  be 
changed  as  long  as  the  instrument  remains  on  that  site.  If  not,  raise 
the  eye  end  of  the  telescope  with  the  hand  until  the  pin  (18)  is  clear  of 
its  roller  in  (19).  The  top  (19)  can  then  be  screwed  in,  or  out,  accord- 
ing as  the  wire  was  below  or  above  the  water-line  image,  until  exact 
coincidence  is  obtained.  A  slight  movement  of  the  horizontal  cross 
wire  may  also  be  made  by  turning  the  micrometer  head  (13),  but  care 
should  be  taken  in  doing  this  that  the  wire  be  not  displaced  too  far 
firom  the  middle  of  the  field. 

The  bracket  which  supports  the  large  Motion  roller  underneath  the 
arm  must  be  screwed  very  firmly  in  place  by  means  of  the  three  large 
screws  which  extend  entirely  through  the  arm  from  the  top  surface. 
This  will  give  all  the  friction  necessary  to  operate  the  crank  mechan- 
ism and  to  turn  the  arm  about  its  center.  If  at  any  time  during  the 
use  of  the  range  finder  this  roller  should  begin  to  slip,  tighten  these 
three  screws  at  once. 

The  azimu thing  device,  or  <<  direction  indicator,"  is  complete  in  itself 
and  will  be  found  mounted  in  place  on  the  arm.  It  is  secured  to  the 
arm  by  four  brass  screws  with  copper  washers  from  the  under  side. 
These  screws  should  be  all  loosened  and  the  device  then  pushed  for- 
ward until  its  friction  roller  is  pressed  against  the  outer  edge  of  the 
table  sufficiently  hard  to  operate  the  mechanism.  No  great  amount  of 
pressure  will  be  needed.  In  first  setting  the  azimuth  reading,  direct 
the  telescope  upon  some  distant  object  whose  exact  azimuth  has  been 
determined  in  advance.  Before  pressing  the  friction  wheel  against  the 
edge  of  the  table  turn  the  spur  wheel  on  the  main  vertical  shaft  until 
the  proper  reading  is  shown  on  both  the  degree  dial  and  the  minute 
dial.  Pressure  is  then  applied  and  the  four  screws  are  tightened.  The 
telescope  should  now  be  turned  off  the  object  and  then  be  brought  back 
to  it  again.  If  the  reading  is  not  correct,  make  the  smaU  necessary 
correction  by  turning  with  a  screw-driver  the  small  tangent  screw  car- 
ried on  the  under  side  of  the  friction  roller.  This  tangent  screw  is 
mounted  so  that  the  movement  of  the  screw  turns  the  vertical  shaft 
and  hence  the  mechanism,  without  turning  the  friction  wheel.  This 
will  be  found  a  very  convenient  means  of  correcting  the  reading  at  any 
time  and  should  be  frequently  applied  in  actual  service. 

The  horizontal  scale  carried  on  the  elevating  nut  is  called  the  '<  alti- 
tude scale"  and  indicates  the  exact  height  (in  feet)  of  the  horizontal 
axis  of  the  telescope  above  the  surface  of  the  water.  As  this  distance 
is  by  construction  the  working  base  of  the  instrument,  and  since  it  is 
increased  and  decreased  by  the  fall  and  rise  of  the  tide,  a  tide  gauge 
which  shows  the  height  of  the  tide  in  feet  above  or  below  mean  low 
tide  will  be  necessary  for  the  correct  use  of  the  range  finder.  When 
first  set  up  the  height  of  the  axis  of  the  telescope  above  mean  low  tide 
is  very  accurately  determined  by  measurement.  A  t<able  is  then  pre- 
pared and  posted  near  the  instrument  showing  the  exact  length  of  the 
working  base  for  each  reading  of  the  tide  gauge,  so  that  the  operator  as 
soon  as  he  knows  the  tide  reading  will  know  at  a  glance  the  correct 
reading  along  the  altitude  scale  at  which  to  set  the  index  of  the  ele- 
vating pivot  (31).  This  may  be  quickly  done  by  turning  the  micrometer 
screw  (28).  It  will  be  found  in  actual  practice  that  this  correction  will 
not  have  to  be  made  oftener  than  once  an  hour  unless  the  tidal  changes 
are  very  considerable,  but  since  the  correction  can  be  made  in  a  moment, 
it  is  well  to  read  the  tide  gauge  frequently. 
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The  micrometer  (13)  is  for  the  purpose  of  making  correction  for  abnor- 
mal refraction.  It  operates  to  move  the  horizontal  cross-wire  of  the 
telescope  vertically.  Its  use  will  only  be  found  necessary  under  certain 
atmospheric  conditions  which  produce  the  physical  phenomenon  called 
mirage.  Direct  the  telescope  upon  an  object  whose  exact  range  is  known 
and  set  the  range  index  to  read  that  range.  If  the  horizontal  cross- 
wire  coincides  with  the  water  line  of  the  object  no  correction  is  neces- 
sary:  if  not,  the  micrometer  is  turned  until  there  is  coincidence.  Be 
careful  to  see  that  the  level  of  the  table  is  still  preserved  before  mak- 
ing this  correction. 

The  instrument  should  be  protected  from  moisture  and  dust  when 
not  in  use,  and  it  is  advisable  to  keep  it  covered  with  a  rubber  cloth  or 
oilcloth.  The  parts  should  be  oiled  occasionally  and  kept  free  from 
dust.  All  steel  parts  will  be  found  to  be  polished  or  nickel  plated 
except  the  large  elevating  screw,  and  this  should  be  kept  thoroughly 
oiled.  The  table  top  should  also  be  kept  free  from  ru  st  by  the  fre- 
quent use  of  vaseline. 

All  parts  of  the  instrument  are  strong  and  well  made  and  none  are 
likely  to  get  out  of  order,  but  care  should  be  exercised  in  using  it, 
however,  since  the  accuracy  of  the  results  obtained  will  depend  largely 
upon  whether  or  not  all  parts  are  kept  in  good  working  order. 

Only  officers,  or  intelligent  noncommissioned  officers,  should  be  per- 
mitted to  use  the  instrument. 

INSTRUCTIONS  FOU  OPEBATINa  THE  INSTRUMENT. 

It  is  assumed  that  a  tide  gauge,  to  show  the  height  of  the  tide  in  feet 
above  or  below  mean  low  tide,  has  been  placed  in  a  position  to  be  read- 
ily seen  by  the  observer  at  the  instrument;  that  one  or  more  datum 
points  have  been  established  whose  exact  distance  and  azimuth  from 
the  instrument  are  known;  and  that  the  instrument  has  been  set  up 
according  to  the  instructions  given  herewith. 

Before  attempting  to  get  the  direction  and  distance  of  an  object,  the 
observer  should  first  see  that  the  table  is  level;  if  it  is  not,  he  should 
make  it  so  by  means  of  the  three  screws  (1,  2,  2)  in  the  feet  of  the 
instrument,  and  also  by  the  six  small  leveling  screws  in  the  projecting 
lugs  (5),  if  such  are  in  use.  If  the  table  is  level,  the  arm  (6)  can  com- 
plete an  entire  revolution  without  displacing  the  bubble  of  level  (45). 

The  necessary  correction  for  tide  is  next  made;  this  is  done  by  read- 
ing the  tide  gauge  and  making  the  exact  length  of  vertical  base  cor- 
respond to  this  condition  of  tide.  To  do  this,  set  the  index  of  the  ele- 
vating pivot  (31),  by  means  of  the  micrometer  screw  (28),  so  that  the 
altitude  scale  (29)  will  give  the  exact  working  base,  or  distance  of  the 
instrument  above  the  water  level.  This  correction  should  be  made  at 
least  every  hour,  ofbener  if  great  accuracy  is  desired. 

Under  certain  atmospheric  conditions  there  will  be  abnormal  refrac- 
tion ;  to  ascertain  if  there  be  such,  and  to  correct  for  it,  first  set  the 
range  scale  (42)  to  read  the  distance  to  an  object  whose  exact  range  is 
known.  Turn  the  instrument  on  the  object,  and  if  the  horizontal  wire 
does  not  coincide  with  the  water  line  of  the  object,  turn  the  micrometer 
screw  (13)  very  slightly  until  it  does. 

The  instrument  should  be  now  ready  for  use.  To  get  the  azimuth 
and  range  of  an  object,  with  the  left  hand  turn  the  crank  (36)  to  bring 
the  vertical  wire  of  the  instrument  on  the  desired  point  of  the  object — 
the  indices  (38  and  39)  will  give  the  corresponding  degrees  and  minutes 
«f  azimuth— at  the  same  time  move  the  crank  (32)  with  the  right  hand 
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UDtil  the  horizontal  cross-wire  cuts  the  object  on  the  water  level;  the 
range  can  then  be  read  at  once  from  the  scale  (42). 

Note. — The  instructions  given  herewith  for  o]>erating  the  instrument 
relate,  as  will  be  seen,  to  its  use  for  its  own  position  only,  and  do  not 
include  the  methods  of  communicating  the  information  obtained  with 
the  instrument  to  a  gun  or  battery  situated  at  a  distant  point  or  the 
means  of  determining  the  position  of  the  target  with  reference  to  a  gun 
so  situated. 

(4613)  D.  W.  Flagler, 

Brlgadier-Oeneralj  Ohief  of  Ordnance, 


THE  LEWIS  REPLOTTEB, 
(Plate  VI.) 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  City^  April  5, 1897. 

Sir  :  I  have  the  honor  to  forward  herewith  a  photograph  and  descrip- 
tion of  the  Lewis  replotter,  which  can  be  used  in  connection  with  the 
Lewis  position  finder. 

Very  respectfully, 

Frank  H.  Phipps, 
Majory  Ordnance  Department^  U,  8,  A.j  Commanding. 

The  Chief  of  Ordnance,  XJ.  S.  Army, 

Washingtany  D.  (7. 


DESCRIPTION. 

This  device  is  designed  for  use  with  the  service-type  Lewis  position 
finders  for  the  purpose  of  quickly  converting  ranges  and  azimuths  as 
measured  from  the  position  finder  into  the  corresponding  ranges  and 
azimuth  of  the  same  target  measured  from  the  gun  itself. 

The  accompanying  photograph  shows  the  position  finder  at  Fort 
Wadsworth  with  the  replotter  in  position  on  its  table. 

There  are  three  essential  parts  to  the  replotter: 

(1)  A  brass  arc,  which  is  really  a  segment  of  a  gear  wheel  inlaid 
into  the  face  of  the  outer  rim  of  which  is  an  arc  of  celluloid  graduated 
into  degrees  and  numbered  to  show  true  azimuths. 

(2)  A  scale-bearing  arm  graduated  and  numbered  so  as  to  read 
directly  to  tens  of  yards,  pivoted  at  the  center  of  the  arc. 

(3)  A  small  minute  dial  with  its  necessary  mechanism  carried  on  the 
arm  so  that  its  small  motor  pinion  is  at  all  times  in  mesh  with  the  teeth 
of  the  main  arc.  The  dial  is  only  2  inches  in  diameter  and  is  graduated 
and  numbered  into  minutes.  A  small  pointer  actuated  by  the  pinion 
as  the  scale  arm  is  moved  about  its  center  enables  the  operator  to  read 
minutes  of  azimuth  at  a  glance  and  without  the  aid  of  a  vernier* 
Degrees  of  azimuth  are  read  directly  from  the  large  arc  scale. 

The  scale  on  the  arm  of  the  replotter  must  of  course  be  the  same  as 
that  of  the  scale  arm  of  the  position  finder. 

The  *'  center"  of  the  replotter  corresponds  to  the  position  of  the  gun 
or  to  the  center  gun  of  a  group  of  guns.    The  size  of  the  main  arc  will 
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be  determined  by  the  field  of  fire  of  the  gun  or  group.  Ordinarily  the 
field  of  fire  will  not  exceed  120°,  but  in  certain  special  cases  it  may  be 
360O,  or  all  around  fire,  in  which  case  the  replotter  arc  is  a  complete 
circle. 

The  device  is  very  simple,  the  parts  are  few  and  strong,  and  there  is 
nothing  to  get  oat  of  adjustment  or  out  of  order  with  ordinary  care. 
It  can  be  removed  from  the  table  of  the  position  finder  and  replaced  in 
position  in  a  moment  and  a  number  of  different  guns  or  groups  can  be 
permanently  located  on  the  table  of  the  position  finder. 

By  referring  to  the  photograph,  the  use  of  the  replotter  will  be 
apparent  at  a  glance. 

One  operator  in  addition  to  the  observer  at  the  telescope  of  the  posi- 
tion finder  is  needed. 

The  operation  is  as  follows : 

The  observer  at  the  telescope  follows  the  moving  object.  At  the 
given  signal  he  stops  and  calls  out  the  range,  as  shown  on  the  range 
dial.  He  does  not  call  out  the  azimuth,  since  that  is  already  indicated 
by  the  position  of  the  range-scale  arm  projecting  over  the  table  in  front. 

The  operator  at  the  replotter,  as  soon  as  he  hears  the  range,  moves 
the  sliding  pointer  aloug  the  scale  arm  of  the  position  finder  to  the 
proper  range  and  then  quickly  brings  the  replotter  arm  into  contact 
with  it.  He  then  reads  the  range  from  the  gun  to  the  object  directly 
from  the  scale  of  the  replotter  and  the  correct  azimuth  from  the  gun  is 
also  directly  read. 

With  this  device  it  is  possible  to  correctly  replot  the  position  of  a 
moving  target  with  respect  to  the  gun  at  intervals  of  ten  seconds  of 
time  without  hurry  or  confusion. 

Only  one  extra  man  is  required  in  the  position-finding  station,  and 
the  information  which  is  actually  used  at  the  gun  in  laying  is  received 
directly  from  the  position-finding  station  by  telephone  or  telegraph. 

(4613— Enc.  94) 


1 

39  -    ; ^.JMt 

ulA     iM  M»^'' 

Lewis  Ranqe  Finder.    End  View. 


16     4 

SB 

^6 

1      '^ 

37 

aft 

V 

j^C^'          ^^^^"==^5^1 3^ 

Lewis  Range  Finder.    Partial  Side  View. 


I 


INDEX. 


Page. 

Alterations  of  carriages 34 

Alterations  of  revolvers,  caliber  .88,  model  18H2 47 

Ammunition,  small- arm: 

It   manufaotnre,  using  smokeless  powders,  etc 19 

Tweedie  or  soft-nose  bullet 21 

Smokeless  powders — Peyton,  Do  Pont,  American  Smokeless  Company,  etc.  21 

Results  of  open-air  exposures  of  cartridges  of  smokeless  powders 22 

Beport  of  mannfaoture  of  .30-caliber  ammunition.. (Appendix  4,  6  plates)  79 

Advantages  and  disadvantages  of  smokeless  powders 26 

Tests  of  smokeless  powders (Appendix  15)  159 

Test^  of  smokeless  powders  at  Benicia  Arsenal,  Cal (Appendix  17)  185 

Appendices  : 

Appendix  A.  Heport  of  action  taken  during  the  year  ended  June  30, 1896, 

under  the  provisions  of  the  act  approved  March  3, 1881 51 

Appendix  1,  Report  of  principal  operations,  Springfield  Armory 51 

Appendix  S.  Nomenclature  and  description  of  the  Gatling  gun,  .36  caliber 

(7  plates) 61 

Appendix  3,  Test  of  Winchester  repeating  shotgun,  model  1893  . .  ^1  plate)  73 

Appendix  4,  Manufacture  of  .3(^-Galiber  ammunition (b  plates)  79 

Appendix  6,  Report  of  chemical  laboratory 91 

Appendix  6.  Test  of  Tweedie  .30-oaliber  bullet (1  plate)  105 

Appendix  7.  Description    of   Frankford    Arsenal    3.2-lnch    and    3.6-inch 

shrapnel (4  plates)  109 

Appendix  8.  Description  of  Frankford  Arsenal  5-inch  shrapnel . .  (7  plates)  115 

Appendix  9.  Description  of  Frankford  Arsenal  7-inch  shrapnel .. (7  plates)  125 

Appendix  10.  Rack  press  for  assembling  3.2-inch  fixed  ammunition .  ( 1  plate)  133 

Appendix  11.  Report  of  principal  operations,  WatervUet  Arsenal . .  (7  plates)  135 

Appendix  IP,,  Description  of  oil-p^as  furnace (2  plates)  141 

Appendix  IS,  Report  of  principal  operations,  Watertown  Arsenal 145 

Appendix  14.  Report  of  principal  operations,  Sandy  Hook  Proving  Ground.  153 

Appendix  15.  Summary  of  tests  of  smokeless  powders 159 

Appendix  16.  Range  tables  for  3.6-inoh  B.  L.  held  gun 167 

Appendix  17.  Tests  of  charcoal  and  smokeless  powders 185 

Appendix  18.  Report  of  the  Inspector  of  powder 189 

Appendix  19.  Progress  report  of  the  inspector  of  ordnance  on  the  manu- 
facture of  steel  forgings,  castings,  etc  ,  for  guns  and  carriages  at  the 

Midvale  Steel  Works,  Philadelphia,  Pa 201 

Appendix  20.  Progress  report  of  the  inspector  of  ordnance  on  the  manu- 
facture of  steel  forgings,  castings,  etc.,  at  the  Bethlehem  Iron  Works, 

South  Bethlehem,  Pa 217 

Appendix  21.  Trial  of  Armstrong  12-centimeter  (4.72-inch)  rapid-fire  gun 

and  mount (8  plates)  221 

Appendix  22.  Trial  of  Maxim- Nordenfelt  .303-caliber  automatic  machine 

gun (10  plates)  239 

Appendix  2S.  Trial  of  Can6t  12-centimeter  (4.72-inch)  rapid-fire  gun  and 

mount (17  plates)  249 

Appendix  24,  Trial  of  Driggs-Schroeder  4- inch  rapid-fire  gun 273 

Appendix  25.  Trial  of  Hotchkiss  12-centimeter  (4.72- inch)  rapid-fire  gun 

and  mount (2  plates)  285 

Appendix  26.  Trial  of  Schneider  12-centimeter  (4.72-inch)  rapid-fire  gun 

and  mount (10  plates)  299 

Appendix  27.  Progress  reported  on  trial  of  Crozier  10-inoh  wire- wound  B.  L. 

rilie (6  plates)  319 

Appendix  28.  Trial  of  10-inch  B.  L.  ride,  steel,  type (2  plates)  369 

Appendix  29.  Trial  of  Crozier  10-inch  wire-  wound  B.  L.  rifle 455 

Appendix  SO.  Trial  of  12-inch  B.  L.  rifle,  steel,  type (2  plates)  457 

Appendix  SI.  Report  on  the  construction  of  a  batterv  at  Quonset  Point, 

K.I (3  plates)  553 

583 


_J 


684  INDEX. 

Appendices — Continued.  Page. 
Appendix  S£.  Trial  of  pneamatio  dynamite  gan  battery,  Fort  Winfield 

Scott,  Cal 559 

Appendix  SS,  Description  of  Lewis  range  and  position  finder (6  plates)  575 

Abming  and  equipping  the  militia 4 

Recommends  the  passage  of  an  act  to  authorize  sales  of  obsolete  and  nnserv- 
iceable  arms,  etc.,  tamed  in  by  States,  crediting  the  States  with  the  pro- 
ceeds ;  and  that  Statt^s  and  Territories  exchange  arms  now  on  hand  for 

caliber .45  Springfield  rifle 4,5 

Arnold,  Mat.  Isaac,  Jr.  : 

Report  of  principal  operations  at  the  Watervliet  Arsenal  (Appendix  11, 

7  plates) 135 

Armstrong  12-cextimkter  rapid-fire  gun ,,,..-, ,.-  40 

Armstrong  4.72-inch  gun: 

Report  of  trials  of (Appendix  21, 8  plates)  221 

Armament  op  fortifications.    {See  Trials  of  guns) : 

Charcoal  powders ;  uniformity  of  granulation  desirable 23 

Saluting  powders 25 

AdTantages  and  disadvantages  of  the  various  compositions  of  smokeless 

powders  for  both  small  audlarge  calibers 26 

Proving  ground  at  Springfield  Station,  Pa 27 

Charcoal  and  smokeless  powders  on  the  Pacific  Coast 28 

Proving  ground  at  Benicia  Arsenal 28 

Seacoaflt  guns ;  firings  with  the  10-inch  B.  L.  rifle,  type 29 

Crozer  10-iuoh  wire-wound  gun,  experimental 30 

B.L.rifle,  12.inch,  type 30 

Seacoast  mortars 32 

Gun  carriages 33 

Alterations  of  carriages 34 

Mortar  carriages 34 

Schneider  12-centimeter  (4.72-inch)  gun,  rapid  fire 34 

Can6t  12-centimet«r  (4.72-inch)  rapid-fire  gun 36 

Hotchkiss  12-ceutimeter  (4.72-inch)  rapid-fire  gun 38 

Armstrong  12-ceutimeter  (4.72-inch)  rapid-fire  gun 40 

Driggs-Schroeder  4-inch  rapid-fire  gun 41 

Rapid-fire  guns  for  service 43 

Steel  projectiles  for  seacoast  service 44 

Pneumatic  dynamite  guns 44 

Lewis  range  and  position  finder 45 

Field  and  siege  artillery 45 

Baker,  Capt.  Frank: 

Report  on  the  construction  of  a  battery  at  Quonset  Point,  Rhode  Island 

( Appendix  31, 3  plates)  553 

Barrack  cleaning  rod /47 

Benicia  Arsenal: 

Proving  ground , 28 

Tests  of  powders ^..... (Appendix  17)  185 

Bethlehem  Iron  Works: 

Report  of  manufactures (Appendix  20)  217 

Board  for  testing  rifled  cannon,  etc.    {See  Reports)  (Appendices 28, 29, 30) 

Board  for  testing  pneumatic  gun  battery  and  plant (Appendix  32)  559 

Breech  covers  for  magazine  rifle 47 

C A  NifeT  12-centimeter  (4.72-inch)  rapid-fire  gun 36 

Report  of  trials (Appendix  23, 17  plates)  249 

Carriages,  gun 33 

Number  completed  under  contract,  etc 33 

Alterations  of 34 

Mortar 34 

Cartridge  packing  pox,  paper 88 

Cartridge  factory  shops  at  Frankford  Arsenal 15 

Cartridges,  CALIBER  .22 89 

Cartridges,  paper  bullet,  blank 87 

Carbine  scabbards 47 

Changes  : 

Breech  covers  for  .30-caliber  magazine  rifle ^ 47 

Barrack  cleaning  rod 47 

Carbine  scabbard 47 

Alteration  of  Colt's  revolvers,  caliber  .38,  model  1892 47 

Paints  for  projectiles 48 

Ammunition  for  3-inGh  M.  L.  wrought-iron  gun , 48 


INDEX.  585 

Changks — Continued.  Page- 

S.e-ineh  field  mortar 48 

Pasteboard  boxes  for  .30-caliber  cartridges 49 

Charcoal  powdsrb 23 

Ghkmical  laboratory: 

Keport  of (Appendix  6)  91 

Colt's  revolvers: 

Alterations  of^eand  procuremeiit « 47,55 

Construction  of  battery: 

Report  on,  at  Qaonset  Point,  R.  I ^.  «^^^«.  ^Appendix  31,  3  plates)  553 

Crozikr  10-inch  wike  gun 80 

Pro|<re8s  report  on  trials  of (Appendix  27,  6  plates)  319 

Report  of  trials ».. (Appendix  29)  455 

Dickson,  liiEUT.  T.  C. : 

Description  of  the  Gatling  gnn,  .30  caliber,  model  1895  (Appendix  2, 

7  plates) 61 

Driogs-Schrobder  4-inch  rapid-firr  gun 41 

Keport  of  trials  of (Appendix  24)  273 

Dunn,  Lieut.  B.  W.  : 

Description  of  rack  press  for  assembling  3.2-incli  fixed  ammunition  (Ap- 
pendix 10,  1  plate) 133 

Farley,  Lieut.  Col,  J.  P. : 

Manufacture  of  .30-calibex  ammunition .,.• (Appendix  4,  6  plates)  79 

Report  of  the  chemical  laboratory (Appendix  5)  91 

Description  of  F.  A.  7-inch  shrapnel,  model  1896 (Appendix  9,  7  plates)  125 

Field  and  siege  artillery 45 

Field  and  sisoe  gun  factory  at  Watbbvlibt  Arsenal 8 

Fiscal  STATEMENT 8 

Forgings.    (See  Steel  forgings.) 

Frankford  Arsenal: 

Output  of  .30-caliber  ammunition ••.•••••.....••........ 14 

Cartridge-factory  shops — ^need  of  extensions ^      15 

Report  on  manufacture  of  .30-caUber  ammunition..  (Appendix  4,  6  plates)*      79 

Machines (Appendix  4, 6  plates)  80 

Tests  of  ammunition (Appendix  4,  6  plates)  81 

Powders,  bullets,  primer (Appendix  4)  84 

Cartridge  case (Appendix  4)  85 

Whole  case  rifle  and  carbine  blank  cartridge,  caliber  .30,  model  1893 

(Appendix  4,  Plato  III) 86 

Paper-bullet  blank  cartridges,  model  1896 (Appendix  4)  87 

GaUery-practice  ammunition (Appendix  4)  88 

Paper  packing  box  for  cartridges (Appendix  4)  88 

Cartridges,  caliber  22 (Appendix  4)  89 

Reportof  chemical  laboratory (Appendix  5)  91 

Description  of  3.2  and  3.6  inch  shrapnel  for  B.  L.  cannon  (Appendix  7,  4 

plates) 109 

Test  of  Tweedie  (soft-nosed)  bullet,  .30  caliber (Appendix  6,  1  plate)  105 

Description  of  5-  inch  shrapnel,  model  1896 (Appendix  8,  7  plates)  115 

Description  of  7-inch  shrapnel,  model  1896 (Appendix  9,  7  plates)  125 

Rack  press  for  assembling  3.2-inch  fixed  ammunition  (Appendix  10, 1  plate)  133 

Fuller,  Lieut.  Lawson  M.: 

Report  on  Tweedie  (soft-nosed)  bullet,  .30  caliber..  .(Appendix  6,  1  plate)  105 

Galleky  practice  ammunition 88 

Gatling  guns: 

Purchases  of  .30-caliber,  for  the  service 22 

Nomenclature  and  description  of  .30-caliber,  model   1895  (Appendix  2, 

7  plates) 61 

Gun  carriages 33 

Gun  construction  at  Watervlibt  Arsenal (Appendix  11,  7  plates)  135 

Heath,  Capt.  Frank: 

Report  of  principal  operations  at  Sandy  Hook  Proving  Ground  (Appen- 
dix 14)  -• 153 

Report  on  smokeless  powders (Appendix  15)  159 

Report  on  range  tables  for  3.6-inch  B.  L.  rifle (Appendix  16)  167 

HOTCHKISS  4.72-INCH  GUN  AND  MOUNT 38 

Report  of  trial  ( 12-centimeter) (Appendix  25,  2  plates)  285 

Inspector  of  powder: 

Annual  report (Appendix  18)  189 

Lewis  range  and  position  finder 45 

Description  of (Appendix  33, 6  plates)  575 


586  INDEX. 

LiSSAK,  LlETJT.  Ormond  M.  :  Page. 

Report  on  tests  of  powders  at  Benicia  Arsenal (Appendix  17)      185 

Lylb,  Capt.  D.  a.  : 

Seport  on  manufacture  of  steel  forgings  at  Midvale  Steel  Works  (Appen- 
dix 19)  201 

Machine  guns: 

Gatling,  .30-caliber,  for  the  service 22 

Maxim-Nordenfelt,  .303-caliber,  report  of  trials. .  .(Appendix  22, 10  plates)      239 
Nomenclature  and  description  of  the  Gatling  gun,  caliber  .30  (Appendix 
2,  7  plates) 61 

MacNutt,  Capt.  Ira  : 

Report  on  the  manufacture  of  steel  forgings  at  the  Bethlehem  Iron  Works 
(Appendix  20) 217 

Magazine  rifi^s  and  carbines: 

Number  manufactured 13 

Changes  (model  1896) 52 

Manufacture  op  powders: 

Report  of  the  Inspector  of  Powder  at  Wilmington,  Del (Appendix  18)      189 

Manufacture  of  steel  forgings: 

Progress  report  at  Midvale  Steel  Works (Appendix  19)      201 

Progress  report  at  the  Bethlehem  Iron  Works (Appendix  20)      217 

Maxim-Nordenfelt  machine  gun,  caliber  .303: 

Report  of  trials (Appendix  22, 10  plates)      239 

Midvale  Steel  Works: 

Report  of  manufacture  of  steel  forgings (Appendix  19)      201 

Mordecai,  Col.  A. : 

Report  of  principal  operations  at  Springfield  Armory (Appendix  1)        51 

Mortar  carriages 34 

Nomenclature  and  description  of  the  Gatling  gun,  caliber  .30  (Appendix  2, 
7  plates) 61 

Oil-gas  f  urn  ace  at  Watervubt  Arsenal (Appendix  12)      141 

Ordnance  Board: 

Report*  of  trial  of  Armstrong  12-centimeter  (4.72-inch)  gun  and  mount 

(Appentlix  21,  8  plates) 221 

Report  of  trial  of  Maxim-Nordenfelt  automatic  machine  gun,  caliber  .303 

(Appendix22,  lOplates) 239 

Report  of  trial  of  Can^t  12-centimeter  (4.72-inch^  gun  and  mount  (Appen- 
dix 23, 17  plates) 249 

Report  of  trial  of  Driggs-Schroeder  4-inch  gun (Appendix  24)      273 

Report  of  trials  of  Hotchkiss  12-centimeter  (4.72-inch)  gun  and  mount 

(Appendix  25,  2  plates) 285 

Report  of  trials  of  Schneider  12-oentimeter  (4.72-inch)  gun  and  mount  (Ap- 
pendix 26,  lOplates) 299 

Progress  report  on    Crozier  10-inch  wire- wound  rifle.. (Appendix  27,6 
plates) 319 

Paints  for  projectiles 48 

Paper  bullet  blank  cartridges 87 

Pasteboard  boxes  for  .30-calibbr  cartridges 49 

Pneumatic  dynamite  guns 44 

Report  of  board  for  testing,  etc.,  battery  and  plant  at  Fort  Win  field  Scott, 
Cal (Appendix  32)      559 

Powders.     (5e6  Smokeless  powders.) 

Annual  report  of  Inspector  of  Powder  at  Wilmington,  Del.  .(Appendix  18)      189 

Purchases  of  powders  under  act  of  March  3, 1881 (Appendix  A )        51 

Charcoal  powders 23 

Smokeless  powders 21,26 

Principal  operations: 

Springfield  Armory (Appendix  1)        51 

IjTankford  Arsenal (Appendices  4,5,  and  6) 

Watervliet  Arsenal (Appendix  11)      135 

Sandy  Hook  Proving  Ground (Appendix  14)      153 

Waterto wn  Arsenal (Appendix  13)      145 

Projectiles,  steel,  for  s.  c.  service 44 

Proving  Ground.    (See  Sandy  Hook.) 

At  Springfield  Station,  Pa.,  for  powders 27 

QuoNSET  Point: 

Report  of  construct  ion  of  battery  at  Quonset  Point,  R.  I (Appendix  31, 

3  plates) 553 

Rack  press: 

Description  of   a  rank  press  for  assembling  3.2-inch  fixed  ammunition 
(Appendix  10, 1  plate) 133 


INDEX.  587 

Rakgb  and  position  finders:  Page. 

Description  of  the  Lewis  range  and  }K>sition  finder .  (Appendix  33,  6  plates)      575 

Range  tables: 

For  3.6-inch  field  gnn (Appendix  16)      167 

Rapid-fire  guns: 

Reports  of  trials.    {See  Ordnance  Board  for  reports  of  trials. ) 

Schneider  12-centimeter  (4.72-inch).     {See  Ordnance  Board  for  reports  of 

trials) 34 

Can^t  12-centimeter  (4.72-inch).    {See  Ordnance  Board   for  reports  of 

trials) 36 

Hotchkiss  12-centimeter  (4.72-inch).     {See  Ordnance  Board  for  reports  of 

trials) 38 

Armstrong  12-centimeter  (4.72-iuch) 40 

Driggs-Schroeder  4-inoh 41 

Rapid-fire  gnns  for  service 43 

Reilly,  Maj.  J.  W.: 

Report  of  operations  at  Watertown  Arsenal (Appendix  13)      145 

Reports  : 

Ordnance  board.  {See  Ordnance  Board) .  (Appendices  21, 22, 23, 24, 25, 26, 27) 

Board  for  testing  rified  cannon,  etc (Appendices  28, 29, 30) 

Springfield  Armory (Appendices  1,2,3) 

Frankford  Arsenal (Appendices  4, 5, 6, 7, 8, 9, 10) 

Watervliet  Arsenal (Appendices  11, 12) 

Watertown  Arsenal (Appendix  13) 

Benicia  Arsenal (Appendix  17) 

Construction  of  ordnance (Appendices  19,20) 

Miscellaneous  reports ' (Appendices  A,  18, 31, 32, 33) 

Reports  of  board  for  testing  rifled  cannon,  etc.: 

Trials  of  10-inch  B.  L.  rifie,  steel,  type (Appendix  28, 2  plates)      3G9 

Trials  of  Crozier  10-inch  wire- wound  B.  L.  rifle (Appendix  29)      455 

Trials  of  12-inch  B.  L.  rifle,  steel,  type (Appendix  30, 2  plates)      457 

Rifled  ouns.    (^ee  Trials  of  guns.) 

Rock  Island  Arsenal  : 

General  report  of  operations 6 

Rockwell,  Capt.  James,  Jr. : 

Member  of  board  for  testing  Winchester  repeating  shotgun,  model  1893, 
(Appendix  3) 73 

Ruggles,  Lieut.  Colden  L'H.  : 

Report  on  range  tables  for  3.6-inch  B.  L.  field  guns (Appendix  16)      167 

Saluting  powoers 25 

Sandy  Hook  Proving  Ground: 

Experimental  firings ;  machine  shop ;  wharf  repairs 16 

Issues  of  guns,  mortars,  and  carriages  for  seacoast  fortifications 16 

Report  of  principal  operations (Appendix  14)      153 

Report  of  tests  of  smokeless  powders (Appendix  15)      159 

Schneider  12-centimbtek  (4.72-inch)  gun  and  mount 34 

Report  on  trials  of (Appendix  26, 10  plates)      299 

Seacoast  GUNS.    (/8m  Trials  of  guns.) 

10-inch  B.  L.  rifle,  type 29 

10-iuch  Crozier  wire  gun,  experimental 30 

12-inch  B.  L.  rifle,  type 30 

Mortars 32 

Carriages  for  seacoast  guns 33,34 

Gu»  factory  at  Watervliet  Arsenal 7 

Gun  carriage  factory  at  Watertown  Arsenal 10 

Shotguns 18 

^Satisfactory  trial  of  Winchester,  model  1893 (Appendix  3, 1  plate)        73 

Shrapnel: 

Description  of  3.2  and  3.6  inch  (16.5  and  20ponnd)  F.  A.  (Appendix  7, 4  plates)      109 

Description  of  5-inch,  model  1896,  F.  A (Appendix  8. 7  plates)      115 

Description  of  7-inch,  model  1896,  F.  A (Appendix  9, 7  plates)      125 

SiGBRFoos,  Lieut.  Edwd.,  Fifth  Infantry: 

Member  of  board  for  testing  Winchester  repeating  shotgun,  model  1893 
(Appendix  3) 73 

Small  arms  and  ammunition: 

Number  of  magazine  rifles,  caliber  .30,  manufactured 13 

Changes  (model  1896) (Appendix  1)        52 

Regular  troops  and  cadets  supplied  with  .30-caliber  arms 17 

Remarks  on  manufacture  of  .30-caliber  ammunition 19 

The  Tweedie  or  soft-nosed  bullet 21 

Report  on  manufacture  of  .30-caliber  ammunition . .  (Appendix  4,  6  plates)        79 


588  INDEX. 

Smokeless  powders:  Page. 

For  .dO*caUber ammunition...., ••••...  21 

Investigations  in  the  direction  of  its  advantages  and  disadvantases 26 

Report  of  investigations  at  the  chemical  laboratory,  Frankford  Arsenal 

(Appendix  5) 91 

Summary  of  tests  at  Sandy  Hook  Proving  Ground (Appendix  15)  159 

Tests  at  Benicia  Arsenal ...(Appendix  17)  185 

Springfield  Armory: 

The  manufacture  of  the  new  .30-caliber  magazine  rifle,  model  1896,  (Ap- 
pendix 1) 52 

Report  of  principal  operations (Appendix  1)  51 

Report  of  rifles  manufactnred,  .30-caliber 13 

Steel  forcings: 

Manufacture  of,  at  the  Midvale  Steel  Works • (Appendix  19)  201 

Manufacture  of,  at  the  Bethlehem  Iron  Works (Appendix  20)  217 

Steel  projectiles  for  seacoast  service 44 

8TUART,  Capt.  Sidney  E.  : 

Report  of  inspections  of  powders  at  Wilmington,  Del (Appendix  18)  189 

Tests  of  charcoal  and  smokeless  powders (Appendix  17)  185 

Trials  of  Guns: 

Armstrong   12-centimeter  (4.72-inch)    gun  and  mount  (Appendix  21,    8 

plates) 221 

Maxim-Nordenfelt  .303-caliber  machine  gun (Appendix  22, 10  plates)  239 

Can^t  12-centimeter  (4.72-inch)  gun  ana  mount. (Appendix  23, 17  plates)  249 

DrigsB-Schroeder  gun,  4-inch (Appendix  24)  273 

Hotcnkiss  12-centimeter  (4.72-inch )  sun  and  mount  ( Appendix  25,  2  plates)  285 
Schneider   12-oentimeter  (4.72-inch)  gun  and  mount  (Appendix  26,  10 

plates) 899 

Crozier  10-inch  wire- wound  rifle — progress  report. (Appendix  27,  6  plates)  319 

The  10*  inch  B.  L.  rifle,  steel,  type (Appendix  28,  2  plates)  369 

Crozier  10-inch  wire- wouna  B.Xi.  rifle (Appendix  29)  455 

The  12-inch  B.  L.  rifle,  steel,  type (Appendix  30,  2  plates)  457 

TWKEDIE  BULLE*^ 21 

Tests  of  (sofb-nosed)  ,30-caliber (Appendix  6, 1  plate)  105 

Type  guns  * 

lO-inch  B.  L.  rifle,  trials (Appendix  28,  2  plates)  369 

12-inch  B.  L.  rifle,  trials 1 (Appendix  30,  2  plates)  457 

ViCTORIN,  A.: 

Description  of  oil-gas  furnace  for  Watervliet   Arsenal  (Appendix  12,  2 

plates) 141 

Water  supply  and  power: 

At  Watervliet  Arsenal , 9 

Watkrtown  Arsenal: 

Seacoast  gun  carriage  factory 10 

Testing  department 12 

Report  of  principal  operations (Appendix  13)  145 

Watervliet  Arsenal: 

Seacoast  gun  factory 7 

Field  and  siege  gun  factory 8 

Water  supply,  and  power  and  electric  plant 9,137 

Fire  protection 139 

Oil-gas  furnace 141 

Gun  construction 135 

Report  of  principal  operations (Appendix  1 1,  7  plates)  135 

Whipple,  Capt.  C.  W.  : 

Member  of  board  on  testing  Winchester  repeating  shotgun . .  (Appendix  3)  73 

Winchester  repeating  shotgun: 

I'rialsof  themodell893 (Appendix  3, 1  plate)  73 


; 


«1 


•I 


I 


1 


I 

1 


3  6105  127  309  685 


fr 


